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RESUMO

O aumento da expectativa de vida tem intensificado o interesse pelos cuidados com a pele
senil, com foco ndo apenas no tratamento e prevencao de rugas e flacidez, mas também na
promocao da qualidade de vida. Nesse contexto, a aplicacdo de produtos cosméticos que
minimizem alteragcdes morfologicas, preservando a integridade e a resisténcia cutanea, torna-
se essencial. O envelhecimento cutdneo € um processo natural influenciado por fatores
bioldgicos, como alteragbes hormonais e formagéo de radicais livres, além de estar associado
a habitos de vida e exposicao solar desprotegida. A dermatoporose (DP) é uma sindrome de
insuficiéncia e fragilidade cuténea cronica, que se intensifica apds os 70 anos, caracterizada
por atrofia cutanea, purpura senil e pseudocicatrizes; e em estagios mais avangados, podem
surgir laceragcdes e hematomas dissecantes. O diabetes mellitus (DM), uma doencga crénica
comum em idosos, causa alteragdes cutaneas em pelo menos 30% dos pacientes. Embora
nao haja evidéncias claras de que os pacientes com diabetes sejam mais suscetiveis a DP,
ambos 0s grupos apresentam redugao das propriedades mecanicas da pele, o que pode levar
a complicagdes graves. O objetivo deste estudo foi desenvolver e avaliar a eficacia clinica de
uma formulagdo cosmética hidratante para prevencao e tratamento da dermotoporose em
estagio | em participantes da pesquisa senis saudaveis ou com diabetes mellitus. Para atingir
esse objetivo, foram realizados trés ensaios clinicos ao longo do projeto, descritos em trés
capitulos dessa dissertagdo. O capitulo | apresenta os resultados obtidos no estudo clinico
para a selecao do principal emoliente da formulagéo, que incluiu 80 participantes da pesquisa
saudaveis divididos em 4 grupos, e avaliou a performance oclusiva de emolientes cosméticos
em comparagao ao petrolato. O capitulo Il descreve os resultados obtidos no estudo clinico
para selecdo do sistema umectante, com 30 participantes da pesquisa saudaveis divididos
em 3 grupos. O capitulo Il detalha os procedimentos para o desenvolvimento e avaliacao da
estabilidade da formulacao teste. O capitulo IV apresenta os resultados da avaliagdo da
eficacia clinica da formulagao teste, que incluiu 15 participantes da pesquisa com diabetes
tipo | ou Il e 15 participantes da pesquisa saudaveis; desses, 13 participantes apresentaram
dermatoporose em estagio |. Em sintese, os dados dos ensaios clinicos guiaram a escolha do
Triglicerideo de &cido caprico e caprilico (TACC) como principal emoliente da formulagéo, e a
combinagéo do 1,3-propanediol a 15% + glicerol a 5% + butilenoglicol a 5% como o sistema
umectante da formulacao. A formulacao teste demonstrou efeito significativo na melhora da
hidratagdo, da eficiéncia da barreira cutdnea e na reducdo da rugosidade da pele de
participantes da pesquisa diabéticos e ndo diabéticos sem dermatoporose. Quando avaliada
em participantes da pesquisa com dermatoporose em estagio |, a formulagéo foi mais eficaz
em melhorar a funcdo da barreira cutdnea e a textura da pele em participantes da pesquisa
diabéticos. O efeito da formulagao teste foi equivalente ao produto referéncia de mercado
(Umidita® Al Creme) em todas as avaliacdes realizadas no ensaio clinico.

Palavras-chave: Cosmeéticos; Envelhecimento da pele; Manifestagées cuténea, Diabetes
Mellitus, Ensaios Clinicos; Emolientes; Umectantes.



ABSTRACT

The increasing life expectancy has heightened interest in the care of aging skin, focusing not
only on the treatment and prevention of wrinkles and sagging but also on promoting quality of
life. In this context, the use of cosmetic products that minimize morphological changes,
preserving skin integrity and resilience, becomes essential. Skin aging is a natural process
influenced by biological factors, such as hormonal changes and the formation of free radicals,
in addition to being associated with lifestyle habits and unprotected sun exposure.
Dermatoporosis (DP) is a syndrome of chronic skin insufficiency and fragility that intensifies
after the age of 70, characterized by skin atrophy, senile purpura, and pseudoscars; in more
advanced stages, lacerations and dissecting hematomas may occur. Diabetes mellitus (DM),
a chronic disease common among the elderly, causes skin disorders in at least 30% of
patients. Although there is no clear evidence that diabetics are more susceptible to DP, both
groups exhibit reduced mechanical properties of the skin, which can lead to severe
complications. The objective of this study was to develop and evaluate the clinical efficacy of
a moisturizing cosmetic formulation for the prevention and treatment of stage | dermatoporosis
in healthy elderly participants or those with diabetes mellitus. To achieve this goal, three clinical
trials were conducted throughout the project, described in three chapters of this dissertation.
Chapter | presents the results obtained from the clinical study for selecting the main emollient
of the formulation, which included 80 healthy participants divided into four groups, and
assessed the occlusive performance of cosmetic emollients compared to petrolatum. Chapter
Il describes the results obtained from the clinical study for selecting the humectant system,
involving 30 healthy participants divided into three groups. Chapter Ill details the procedures
for developing and evaluating the stability of the test formulation. Chapter IV presents the
results of the clinical efficacy assessment of the test formulation, which included 15 research
participants with type | or Il diabetes and 15 healthy research participants; of these, 13
participants had stage | dermatoporosis. In summary, the data from the clinical trials guided
the choice of Caprylic/Capric Triglyceride (TACC) as the main emollient of the formulation, and
the combination of 15% 1,3-propanediol + 5% glycerol + 5% butylene glycol as the humectant
system of the formulation. The test formulation demonstrated a significant effect in improving
hydration, skin barrier efficiency, and reducing skin roughness in both diabetic and non-
diabetic participants without dermatoporosis. When evaluated in participants with stage |
dermatoporosis, the formulation was more effective in improving skin barrier function and
texture in diabetic participants. The effect of the test formulation was equivalent to the market
reference product (Umiditd® Al Cream) in all assessments conducted in the clinical trial.

Keywords: Cosmetics; Skin Aging; Skin manifestations; Diabetes Mellitus; Clinical Trials;
Emollients; Humectants.
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1. INTRODUCAO

O aumento da expectativa de vida tem elevado a preocupac¢do com os cuidados
da pele senil. A preocupacao vai além de tratar e prevenir alteragées cutaneas decorrentes
do envelhecimento, como o surgimento de rugas e flacidez, mas de proporcionar melhora na
qualidade de vida.

Com aidade a pele se torna mais fina e menos resistente a forgas mecéanicas. Os
primeiros sinais clinicos da fragilidade cutanea aparecem por volta dos 60 anos de idade,
sendo mais evidentes entre os 70 e 90 anos (1).

Além das manifestagfes cutaneas comuns do envelhecimento, em alguns casos
pode ocorrer 0 surgimento de purpura senil, pseudocicatrizes estreladas, atrofia cutanea,
laceragdes frequentes, retardo na cicatrizagao de feridas, e em casos mais graves pode haver
a formacdo de hematomas dissecantes. A este conjunto de manifestacdes clinicas
relacionadas a insuficiéncia e fragilidade cutdnea foi dado o nome de dermatoporose (DP) (2).

A DP consiste em anormalidades no tecido estrutural, incluindo modificacées da
matriz extracelular (MEC), que perde o seu principal componente, o acido hialurénico (HA), o
que desestabiliza as estruturas intercelulares e compromete as fibras de colageno e elastina,
induzindo a perda da resisténcia mecéanica da pele (2,3). A DP pode ser classificada em
primaria, quando ocorre devido ao envelhecimento cronoldgico e a exposi¢ao solar intensa e
desprotegida, ou secundaria, quando ocorre devido ao uso crdnico e prolongado de
corticosterdides tépico ou sistémico (4). Os sinais clinicos da DP manifestam-se
predominantemente em regides fotoexpostas. Entre as alteragdes mais comuns estao a
atrofia cutanea, purpura senil, pseudocicatrizes, e a ocorréncia frequente de laceracoes
cutaneas (4,5). Em estagios mais avangados, podem surgir hematomas dissecantes, além de
areas de necrose cutanea, que podem levar a complicagdes potencialmente letais (4,5).

O tratamento de disturbios dermatologicos em pacientes idosos deve considerar
suas necessidades e limitagdes, além do fato de que esta populagéo geralmente apresenta
comorbidades que podem influenciar na escolha do tratamento.

O diabetes mellitus (DM) é uma das doencas crénicas mais comuns e que tem
crescido mundialmente, especialmente devido a mudancas no estilo de vida que leva a
reducao da pratica de atividades fisicas e aumento da obesidade (6), e apesar de nao estar
diretamente relacionada ao envelhecimento, os idosos apresentam um aumento da
predisposicao a doencas cronicas nao transmissiveis. No Brasil, dados da Pesquisa Nacional
de Saude (PNS) realizada em 2019 mostrou que 19,9% dos idosos entre 65 e 74 anos
apresentam DM, e o percentual sobre para 21,1% naqueles acima de 75 anos (7).
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Os disturbios cutaneos sao comuns em pacientes com DM. Cerca de 30% dos
pacientes apresentam algum tipo de manifestacdo cutdnea no curso da doencga, que pode
incluir infec¢des bacterianas ou fungicas, excesso de ressecamento da pele (xerose), prurido
e retardo na cicatrizagdo de feridas (8). A DM também aumenta significativamente a
reticulagéo e glicacdo nao enzimatica do colageno na derme, e induz o acumulo de produtos
finais de glicosilagcdo avancada, conhecidos como AGEs, o que resulta na perda de
propriedades mecanicas da pele (9,10).

Nao existem evidéncias de que pacientes com diabetes mellitus sejam mais
suscetiveis ao surgimento e/ou agravamento dos sinais clinicos da dermatoporose.
Entretanto, de acordo com a literatura, tanto os pacientes com diabetes, quanto aqueles com
dermatoporose, apresentam redugdo das propriedades mecéanicas da pele e retardo na
cicatrizacédo de feridas. Ambas condigbes podem levar a complicagées muito mais graves,
como a formagao de hematomas dissecantes e Ulceras que podem infeccionar e levar a
amputagao de membros (11,12).

A DP em estagios avangados dificiimente sera tratada com terapia
dermocosmética. No entanto, o uso de produtos cosméticos adequados pode ajudar a
prevenir e minimizar os sinais clinicos da dermatoporose em estagio I. Por isso, o diagnéstico
precoce é fundamental para o tratamento da pele dermatoporética.

Existem no mercado produtos cosméticos com alto poder de hidratacdo e de
reparacao de barreira cutanea, entretanto, a maioria destes produtos apresentam custo muito
elevado o que dificulta o acesso da populacdao mais carente, que geralmente é a que mais
sofre com o agravamento da dermatoporose e de complicagcdes cuténeas relacionadas ao
diabetes.

Assim, este trabalho se justifica pela escassez de produtos cosméticos que
apresentam boa performance hidratante e protetora de barreira cutdnea, e que sejam
economicamente acessiveis, e pela possivel vulnerabilidade de pacientes com diabetes

mellitus as manifestagdes clinicas relacionadas a dermatoporose.

O projeto de pesquisa sob numero de CAAE 29880820.2.0000.5404 foi aprovado
pelo Comité de Etica da Universidade Estadual de Campinas (CEP-CHS/Unicamp) segundo
0s pareceres numero 4.018.746 (versao 2) e 4.988.643 (versao 5), apresentados no Anexo |,
e possui Registro Brasileiro de Ensaios Clinicos (ReBEC) cddigo RBR-7wqgksdc.

O projeto de pesquisa foi dividido em trés ensaios clinicos aberto, simples-cego,
randomizado e controlado. No total, 140 participantes da pesquisa foram incluidos e
assinaram o Termo de Consentimento Livre e Esclarecido (TCLE) antes da participagdo no
estudo.



Projeto de Pesquisa
CAAE 29880820.2.0000.5404
Inclus&o de 140 participantes da
pesquisa
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1° ensaio clinico:
Selecdo e avaliagao da eficacia do
emoliente principal da formulagio:

80 participantes da pesquisa mulheres,
saudaveis e idade entre 18 e 56 anos

2° ensaio clinico:
Avaliagédo da eficacia do sistema
umectante da formulagio:

30 participantes da pesquisa mulheres,
saudaveis e idade entre 18 e 57 anos

3° ensaio clinico:
Avaliacao da eficacia clinica da
formulagéao

30 participantes da pesquisa de ambos
05 géneros, 50% saudaveis (ndo
diabéticos) e 50% com diabete tipo | ou

\_ Il, e idade entre 61 e 81 anos

Os dados obtidos nos trés ensaios clinicos conduzidos ao longo do projeto estao

disponiveis no Repositério de Dados de Pesquisa da Unicamp (REDU):

12 ensaio clinico:

https://redu.unicamp.br/dataset.xhtml?persistentld=doi:10.25824/redu/2DYVPJ

22 ensaio clinico:

https://redu.unicamp.br/dataset.xhtml?persistentld=doi:10.25824/redu/QTJRW3

32 ensaio clinico:

https://redu.unicamp.br/dataset.xhtml?persistentld=doi:10.25824/redu/SUH51G

A presente dissertacdo estd organizada em quatro capitulos. O Capitulo |

apresenta os resultados do ensaio clinico destinado a selecdo e avaliacdo do emoliente

principal da formulag@o. O Capitulo Il discute os resultados obtidos na avaliagéo da eficacia

do sistema umectante da formulagdo, enquanto o Capitulo Il aborda os procedimentos

metodoldgicos relacionados a manipulacdo e ao estudo de estabilidade acelerada da

formulacdo teste, incluindo os resultados dos ensaios de centrifugagédo, analise de pH,

avaliacao organoléptica e microscopia de luz polarizada. O Capitulo IV reporta os resultados

da avaliacao da eficacia clinica da formulagéo teste. Os dados desse ensaio clinico foram

organizados em duas categorias de analise: (1) comparacéo entre participantes com diabetes

e participantes saudaveis, ambos sem diagndéstico de dermatoporose; e (2) comparagao entre

participantes com diabetes e participantes saudaveis, ambos com diagnéstico de

dermatoporose em estagio |.
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2. REVISAO BIBLIOGRAFICA

2.1. Envelhecimento da pele

O envelhecimento cutaneo é um processo natural e inevitavel, mas a forma como
ele se manifesta pode variar de acordo com o estilo de vida, habitos e cuidados pessoais.
Esse fenbmeno bioldgico resulta de uma série de fatores etioldgicos e pode ser classificado
em envelhecimento intrinseco e extrinseco, sendo este ultimo também conhecido como
fotoenvelhecimento, ja que € intensificado pela exposicao a radiagao UV (13).

O envelhecimento intrinseco € um processo bioldgico que ocorre naturalmente
com o passar do tempo. Ele é influenciado por alteragdes hormonais, como a diminuigao
gradual dos niveis de estrégeno e progesterona, especialmente durante a menopausa (14).
Além disso, também resulta de danos enddgenos cumulativos devido a formacao de espécies
reativas de oxigénio (ROS) que sao geradas durante o metabolismo celular oxidativo (15).
Os principais sinais do envelhecimento intrinseco sao o afinamento da pele, que compromete
a funcdo da barreira cutanea, ressecamento, aparecimento de rugas finas e aumento da
sensibilidade térmica (16).

O envelhecimento extrinseco esta muito relacionado ao estilo de vida e habitos
pessoais, a se desenvolve devido a varios fatores externos como: estresse fisico e psicoldgico
severo, consumo de alcool, tabagismo, méa alimentacao, poluicdo ambiental, e especialmente
a exposicao a radiacao UV (17). O envelhecimento extrinseco ocorre a partir da interacao de
processos bioldgicos induzidos pela radiagdo UV, incluindo a producdo de ROS, danos ao
DNA, glicacéo, inflamacao e outras respostas do sistema imunoldgico (18). Além dos sinais
tipicos do envelhecimento intrinseco, a pele fotoenvelhecida apresenta textura aspera, rugas
profundas, palidez, manchas e perda de elasticidade (19).

O envelhecimento provoca mudangas significativas na pele, caracterizadas
principalmente pela redugcdo na espessura da epiderme e derme (20). O afinamento
epidérmico resulta principalmente da reducdo da capacidade proliferativa dos queratindcitos
e, consequentemente, da sua diferenciacdo em cornedcitos (21). Essa diferenciagcao ocorre
guando os queratindcitos migram da camada basal em dire¢ao a superficie da pele, passando
pelas diferentes camadas da epiderme, e resulta na formacao do estrato cérneo, a camada
mais externa da epiderme e que funciona como uma barreira protetora (21,22). A Figura 1

ilustra as diferencas na estrutura da pele jovem em comparacao a pele envelhecida.
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Tecido subcutaneo

Figura 1. Diferengas na estrutura da pele jovem e da pele envelhecida. Imagem extraida de: FARAGE, MA. et al.
Structural characteristics of the aging skin: a review. Cutaneous and ocular toxicology.2007; 26(4):343-357

(traducéo da figura realizada pela propria autora).

O achatamento da juncdo dermo-epidérmica € uma das alteragbes mais
marcantes da pele envelhecida, que ocorre devido a reducdo de papilas dérmicas e da
interdigitacdo entre as camadas (23). A diminuicdo na interdigitacdo entre a derme e a
epiderme compromete a resisténcia as forgas de cisalhamento, além de reduzir o suprimento
de nutrientes e oxigénio (19).

Os principais impactos do envelhecimento na derme estdo associados a
alteragdes no colageno, que é o principal componente da matriz extracelular (MEC) e garante
a estabilidade e resisténcia mecanica da pele (24). A MEC é sintetizada, organizada e mantida
pelos fibroblastos dérmicos (20). Durante o processo de envelhecimento, a atividade
proliferativa e metabdlica dos fibroblastos diminui e suas fungdes sao prejudicadas, levando
a reducao da sintese de proteinas estruturais como o colageno e a elastina (25). Além da
sintese prejudicada, a degradacao do colageno aumenta devido a acao das metaloproteinase
de matriz (MMPs), especialmente a MMP-1, conhecida por colagenase (26). MMPs
constituem um grupo de enzimas capazes de degradar todos os tipos de proteinas da MEC
(27). A diminuicdo do coladgeno na derme compromete a integridade estrutural e as
propriedades mecéanicas da pele, resultando em uma pele mais fragil e fina, e com capacidade
reduzida de cicatrizagdo de feridas (22,28).

2.2. Dermatoporose

Embora ainda pouco conhecido, o termo “dermatoporose” foi proposto por
dermatologistas suicos em 2007 para descrever uma sindrome caracterizada pela fragilidade
e insuficiéncia cutanea crénica que implica em alteragdes na integridade da pele (2).
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Os primeiros sinais da dermatoporose podem surgir entre os 40 a 60 anos, mas é
a partir dos 70 anos que as manifestacées clinicas se tornam mais intensas (4).

Segundo Kaya e Saurat (12), a dermatoporose pode ser classificada
etiologicamente em:

a) Priméria: E a forma mais comum de dermatoporose e resulta do envelhecimento
natural e da exposicao prolongada e desprotegida ao sol.

b) Secundaria: Este tipo ocorre devido ao uso crénico e prolongado de
corticosteroides sistémico ou tépico.

Embora existam poucos dados disponiveis sobre os genes associados a
patogénese da DP, estudos indicam que a expressao de genes relacionados ao hialurosomo,
como o receptor de superficie celular CD44, a hialuronato sintase 3 (HAS3), o fator de
crescimento epidérmico ligado a heparina (HB-EGF) e o receptor HB-EGF (ErbB1), esta
alterada em pacientes com DP (29). Esses genes desempenham papéis fundamentais na
homeostase cutanea, e suas alteragbes podem contribuir para os mecanismos moleculares
subjacentes a doenga (29). Quanto a prevaléncia, observa-se uma maior incidéncia de DP em
mulheres idosas, conforme relatado em estudos prévios (30).

2.2.1. Marcadores morfolégicos da dermatoporose

A DP é identificada por marcadores morfoldgicos como atrofia cutanea, purpura
senil e pseudocicatrizes, e em estagios mais avangados, podem ocorrer complicagbes
incluindo laceracdo da pele, atraso na cicatrizagdo de feridas e hematomas dissecantes
profundos (12).

Atrofia cutanea:

A atrofia cutanea é caracterizada por uma pele extremamente fina, transparente e
com inumeras rugas. Estudos de ultrassonografia mostram que a espessura da pele atrofica
varia de 0,7 a 0,8 mm, enquanto a pele normal varia entre 1,4 a 1,5 mm. Além disso,
histologicamente é possivel observar o afinamento da derme e epiderme (2). A Figura 2 ilustra

uma comparacao visual, ultrassonografica e histol6gica da pele atréfica e normal.
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Figura 2. Lado esquerdo: (A) imagem fotografica, (C) ultrassonografica e (E) histoldgica da pele atréfica; Lado
direito: (B) imagem fotografica, (D) ultrassonografica e (F) histoldgica da pele normal. Imagem extraida de: KAYA,
G; SAURAT, JH. Dermatoporosis: A Chronic Cutaneous Insufficiency/Fragility Syndrome. Clinicopathological
Features, Mechanisms, Prevention and Potential Treatments. Dermatology. 2007; 215(4):284-294.

Pseudocicatrizes:
A pseudocicatriz € uma lesao esbranquicada de formas variadas, resultante de
uma laceragdo dérmica espontanea. Este marcador morfolégico da DP se manifesta

principalmente no dorso das maos e antebragos, frequentemente em decorréncia de traumas

2).
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Figura 3. Caracteristicas clinicas de pseudocicatrizes do tipo linear (A) e estrelada (B). Imagem extraida KAYA, G;
SAURAT, JH. Dermatoporosis: A Chronic Cutaneous Insufficiency/Fragility Syndrome. Clinicopathological
Features, Mechanisms, Prevention and Potential Treatments. Dermatology. 2007; 215(4):284-294.

Purpura sénil:

A purpura sénil é caracterizada por areas hemorragicas com presenca de
erupgdes purpuras, como petéquias ou equimoses, € que se localizam principalmente em
areas expostas como antebracos, pernas e dorso das maos (31). A purpura sénil é resultante
de sangramentos dérmicos espontaneos associados a traumas (2).

Figura 4. Antebrago de um paciente com dermatoporose com presenca de purpura sénil (indicado pelas setas).
KAYA, G; SAURAT, JH. Dermatoporosis: A Chronic Cutaneous Insufficiency/Fragility Syndrome.
Clinicopathological Features, Mechanisms, Prevention and Potential Treatments. Dermatology. 2007; 215(4):284-
294,

Laceracoes
As laceracbes estdo entre as complicacbes da DP, e s&o caracterizadas por
feridas superficiais e irregulares, semelhantes a rasgos, que podem ocorrer ao minimo trauma

devido a fragilidade cutanea (2).
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Figura 5. Antebrago de um paciente com dermatoporose, apresentando laceragao, caracteristica dos estagios Il e
Ill da doenga. Imagem extraida de:. KAYA, G; SAURAT, JH. Dermatoporosis: A new concept in skin aging.
European Geriatric Medicine. 2010; 1(4):216-219.

Hematoma dissecante profundo:

O hematoma dissecante € a complicacdo mais grave da DP (4). Ele ocorre devido
a um sangramento macigo induzido por trauma, resultante da extrema fragilidade mecénica
da pele envelhecida, afetando principalmente as extremidades inferiores de pacientes idosos
com dermatoporose (4,32).

Figura 6. Antebrago de um paciente com hematoma dissecante profundo. Imagem extraida de:. KAYA, G; et al.
Deep dissecting hematoma: an emerging severe complication of dermatoporosis. Archives of dermatology. 2008;
144(10):1303-1308.

Kaya e Saurat (12,33) propuseram quatro estagios para descrever a gravidade da

dermatoporose:

e Estagio I: Surgem os primeiros marcadores da dermatoporose como a atrofia cutanea,
purpura senil, pseudocicatrizes e excoriagdes superficiais na pele.

e Estagio lla: Além dos marcadores vistos no estagio |, ocorrem laceragdes superficiais
localizadas e pequenas (até 3 cm);

e Estagio llb: Sao identificadas laceragbes maiores (maiores que 3 cm).

e Estagio llla: Ocorrem hematomas superficiais.

e Estagio lllb: Ocorrem hematomas dissecantes profundos sem necrose cutanea.
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e Estagio IV: Aparecem grandes dareas de necrose cutdnea com potenciais
complicacées letais, geralmente levando a amputacao de membros.

2.2.2. Mecanismos moleculares da dermatoporose
2.2.2.1. Reducao do acido hialurénico (AH) e receptor CD44

O AH é um dos principais componentes da matriz extracelular (MEC) que é
regulada pelos fibroblastos dérmicos (20). A reducao da atividade proliferativa e metabdlica
dos fibroblastos acomete a sintese das proteinas estruturais e dos glicosaminoglicanos da
MEC (25). O AH é um dos glicosaminoglicanos que ocupa o espaco entre as fibras de
colageno e elastina da MEC reduzindo a friccao e constituindo o componente viscoso da pele
(2). A reducado do AH compromete as propriedades viscoelasticas da pele, tornando-a mais
suscetivel a laceragdes que podem evoluir para hematomas dissecantes (2).

O CD44 é o principal receptor de superficie celular do AH e sua supressao é
reduzida em demasia na pele com DP (5). A combinagéao da reducao do AH e da expressao
do receptor CD44 leva a diminuicao do nimero de queratindcitos (12). A proliferacdo dos
queratinécitos € regulada pela interacdo do AH com os receptores transmembrana da
plataforma CD44 dos queratinécitos (12). A diminuicdo da quantidade de queratinécitos
compromete a homeostase cutdnea em pacientes com DP, resultando na desregulacao dos
processos fisiologicos da pele (12).

2.2.2.2. Deficiéncia do Hialurossoma

O hialurossoma é um complexo de membrana composto por moléculas que
participam do metabolismo do AH, incluindo a hialuronato-sintase (HAS-3), a variante CD44
especifica para queratindcitos (CD44v3) e o receptor de crescimento epidérmico (EGFR), cuja
expressao é reduzida na DP (5). Este complexo atua como uma fabrica de AH e tem a sua
expressao diminuida em pacientes com DP (5).

2.2.2.3. Alteragdoes na via Wnt/B-catenina

A via de sinalizagdo Wnt/B-catenina desempenha um papel crucial no
desenvolvimento da pele, na homeostase do tecido e em diversas doencas (34). Esta via é
regulada positivamente pelo receptor CD44, que apresenta niveis reduzidos em pacientes
com DP (33). A ativagao sustentada da via Wnt/B-catenina em fibroblastos dérmicos pode

atuar como um precursor de fibrose dérmica (34).
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2.2.2.4. Alteracao na via p16ink4a

A senescéncia celular € um dos principais mecanismos envolvidos no
envelhecimento cutaneo (35). Na epiderme de pacientes com DP, observa-se um aumento de
células positivas para a proteina p16INK4a, um marcador de senescéncia celular que também
esta relacionado a patologias associadas ao envelhecimento (33). Esse fendmeno pode ser
explicado pelo desenvolvimento do fenétipo secretor associado a senescéncia (SASP) em
células senescentes, caracterizado pela libera¢do de citocinas pré-inflamatérias, quimiocinas
e outros fatores soluveis (35). A presenga desse fen6tipo contribui para a inflamagao crénica

e a disfungéo tecidual, exacerbando os efeitos degenerativos na pele afetada pela DP (35).

2.2.2.5. Sinalizacao de calcio

A ativacdo do EGFR (receptor do fator de crescimento epidérmico) induz a
ativagéo das vias da fosfoinositol 3-quinase e gera sinais de Ca2* citosdlicos que regulam a
proliferagéao celular (36). Em pacientes com DP, observa-se uma redugdo na expressao do
EGFR (5), o que pode resultar em uma diminuicdo na liberacdo de Ca?* do reticulo
endoplasmatico, o principal reservatério intracelular de Ca?* (36). Esse comprometimento na
sinalizacdo do Ca?* pode afetar processos celulares fundamentais, como a proliferagéo e
diferenciagao de queratindcitos, prejudicando a manutengao da homeostase epidérmica (36).

2.2.2.6. Alteracoes nas células tronco epidérmicas

A proteina Lrig1+ (leucine-rich repeats and immunoglobulin-like domains) é uma
proteina de superficie celular que regula a homeostase epidérmica, inibindo a sinalizacao do
fator de crescimento epidérmico (EGF) (37). Na pele saudavel, as células Lrig1+ se agrupam
na camada basal, onde a expressdo de CD44 ocorre e a via de sinalizagado Wnt é ativada. Na
pele envelhecida ou atrofica, as células Lrig1+ ficam distribuidas por toda a camada basal,
sem formar aglomerados, e a expressao de CD44 diminui (37). Essa desregulacdo do CD44
contribuiu para a perda da sinalizagdo da via Wnt e afeta a distribuicdo das células-tronco
Lrig1+, o faz parte do envelhecimento da pele e da senescéncia cutanea (37).

2.2.3. Tratamento e prevencao

A dermatoporose é mais comum em &reas expostas ao sol, o que torna o uso de
protetor solar e a exposi¢ao limitada ao sol medidas importantes de prevencao.

Ainda nao existe um tratamento padrao “ouro” para a dermatoporose. No entanto,
por ser uma sindrome cutanea que afeta principalmente os idosos, é essencial adotar
tratamentos que sejam de facil aplicacdo e bem tolerados pela pele envelhecida, evitando

desconforto e eventos adversos. O objetivo do tratamento é reverter os mecanismos
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moleculares responsaveis pela sindrome, como, por exemplo, aumentar os niveis de acido
hialurénico (AH) na derme, reduzir os mecanismos de degradacao das proteinas estruturais
(colageno e a elastina), e minimizar a gravidade dos sinais morfolégicos da dermatoporose.

O tratamento topico com fragmentos de &cido hialurénico (AH) de tamanho médio
(50.000 - 400.00 Da) proporcionou melhora da atrofia cutanea, tanto em decorréncia do
envelhecimento quanto do uso prolongado de corticosterdides orais, e restaurou a espessura
normal da pele logo apés um més de tratamento (38).

Os retinodides, como retinol, retinaldeido e acido retindico, derivados da Vitamina
A, sdao amplamente utilizados em produtos cosméticos anti-envelhecimento e no tratamento
da acne, psoriase e outras condi¢des dermatologicas (39). O uso combinado do retinaldeido
e fragmentos de AH de tamanho médio apresenta efeito sinérgico na inducao da expressao
do CD44 na epiderme e aumenta o conteudo de AH na derme e epiderme (33).

O Aacido L-ascorbico, conhecido como vitamina C, é eficaz na reducdo das
espécies reativas de oxigénio (ROS), que contribuem na inflamagédo e envelhecimento da
pele. Além disso, desempenha fung¢des essenciais na fisiologia celular e na preservacao de
biomoléculas importantes (40). A vitamina C tem se mostrado promissora no tratamento da
dermatoporose. Um estudo duplo-cego, randomizado, mostrou que a aplicacdo tépica de

vitamina C a 5% duas vezes ao dia, resultou na melhora clinica da purpura sénil (41).

2.3. Alteracoes cutaneas em pacientes com diabetes mellitus

A diabete mellitus (DM) é caracterizada por hiperglicemia, que resulta de uma
deficiéncia na produgéao de insulina pelas células B-pancreaticas (Tipo |) ou de resisténcia a
insulina acompanhada por uma redugao relativa na secre¢ao desse horménio (Tipo I1) (42). A
DM tipo Il € comumente observada em pessoas idosas, com sobrepeso e sedentarias (43).

Os disturbios cutaneos sdo comuns em pacientes com diabetes, afetando cerca
de 30% dessa populagdo. Essas manifestagdes podem estar associadas as alteragbes
funcionais e danos celulares provocados pela DM, ou podem resultar de infecgées ou reagdes
aos tratamentos do diabetes (44).

A hiperglicemia crdnica leva a glicacao de proteinas, lipideos e acidos nucleicos,
contribuindo para a formagéo dos Produtos Finais de Glicagdo Avangada (AGEs) (43). O
acumulo de AGEs provoca diversas alteragdes na pele de pacientes com diabetes, incluindo
xerose, retardo na cicatrizacao de feridas e aumento na susceptibilidade a infecgdes (45). Os
AGEs também contribuem para o aumento da rigidez da pele, reduzindo a flexibilidade e a
solubilidade das fibras de colageno (46). Além disso, os AGEs estdo envolvidos no
desenvolvimento de fibrose, no envelhecimento da pele e na imunossupressado associada ao
diabetes (46).
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A xerose é uma das manifestagbes cutdneas mais comuns da DM.
Aproximadamente 25% dos pacientes com DM tipo Il apresentam xerose acompanhada de
prurido (45). Essa condigdo é caracterizada pelo ressecamento excessivo da pele, com sinais
clinicos como descamagao, aspereza, vermelhiddo e fissuras (47).

Os pacientes com DM, assim como aqueles com dermatoporose, podem
apresentar comprometimento da homeostase da epiderme. A significativa influéncia da
insulina na proliferagéo, migracao e diferenciagdo de queratindcitos sugere que os fendétipos
alterados dessas células em diabéticos desempenham um papel crucial na cicatrizagao tardia
de feridas (48).

2.4. O uso de produtos cosméticos anti-envelhecimento e hidratantes

Segundo a Organizacao Mundial da Saude (OMS), até 2050 a populacdo mundial
com 60 anos ou mais devera dobrar, alcangando o numero de 2,1 bilhdes de pessoas (49).
Com o aumento da expectativa de vida, o envelhecimento da pele se torna uma preocupacao
crescente, que vai muito além da busca por uma aparéncia saudavel, mas de promover
qualidade de vida e autoestima.

O uso de produtos cosmeéticos anti-envelhecimento constitui uma estratégia para
a prevengao e combate dos sinais do envelhecimento cutdneo. Esses produtos séo
formulados principalmente para promover a protegdo da pele contra agressdes ambientais,
neutralizar radicais livres intracelulares, reparar e nutrir as células da pele, além de buscar
reverter o processo de degradagao do colageno na derme (50,51).

Existem muitos ativos cosméticos capazes de atenuar ou reverter algumas
caracteristicas do processo de envelhecimento cutaneo. Atualmente, muitos cosméticos para
o rejuvenescimento da pele sado formulados com ativos cosméticos como o &cido hialurénico
(AH) que promove a melhora da hidratacao e viscoelasticidade, prevenindo ferimentos por
laceracoes e traumas na pele, além de reduzir a atrofia cutanea pela sua agao na proliferacao
de queratinécitos (52); os retindides e retinaldeido que inibem a degradacao do colageno
através da inibicdo da colagenase e expressdo de MMP e promove a proliferacdo de
queratinécitos (39); os antioxidantes, como o acido ascérbico (vitamina C), que reduz as
espécies reativas de oxigénio (ROS), atua como cofator para a sintese de colageno e elastina,
aumenta a diferenciacdo epidérmica e pode atuar como um despigmentante devido a sua
acao inibitéria da tirosinase (53); e a niacinamida, derivada da vitamina B3, apresenta
propriedades anti inflamatérias e pode atenuar a producao de biomarcadores inflamatérios e
relacionados a senescéncia (52). Além disso, ela eleva os niveis de ceramida e acidos graxos
livres no estrato cérneo, ajudando a reduzir a perda de agua transepidermal, e melhorando
assim a fungéo da barreira cutéanea (52).
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O uso de produtos cosméticos para preservar a hidratacao e a saude da pele é
fundamental durante o processo de envelhecimento. Os emolientes e umectantes sao
ingredientes amplamente reconhecidos por suas propriedades hidratantes na pele. Os
emolientes, compostos por éleos e lipidios, agem na pele promovendo uma oclusao parcial
que hidrata e melhora a aparéncia do estrato corneo, tornando-o mais macio, flexivel e
maleavel (54). O tipo de emoliente utilizado em uma formulagao € crucial para sua lubrificacao
e "deslizamento sobre a pele", influenciando diretamente a percepcao do consumidor sobre a
suavidade da pele (54). Os umectantes sao ingredientes capazes de aumentar o contelido
hidrico da pele, facilitando a absor¢ao de agua da derme para a epiderme. Esses compostos
possuem multiplos grupos hidrofilicos, como as hidroxilas, cujas propriedades higroscopicas
permitem a atracado e retencdo de moléculas de agua (55). Cosméticos hidratantes que
contém emolientes e umectantes sao eficazes em fortalecer e reparar a barreira cutanea,
aumentar o nivel de agua no estrato cérneo, reduzir a perda de agua transepidermal (TEWL),
manter a integridade e a aparéncia da pele (56).

A aplicagao de produtos cosméticos hidratantes é amplamente recomendada para
aliviar os sintomas de condi¢ées dermatoldgicas, como dermatite atdpica, psoriase, xerose e
prurido associado ao diabetes. Isso se deve ao fato de que o uso de corticosterdides tépicos
deve ser cuidadosamente monitorado em pacientes com essas condi¢des, devido ao risco

potencial de efeitos adversos, tanto dermatolégicos quanto sistémicos (57).

2.5. Avaliacao da eficacia de produtos cosméticos

A avaliacdo da eficacia e seguranca de produtos cosméticos é uma etapa
fundamental no processo de desenvolvimento do produto. A Agéncia Nacional de Vigilancia
Sanitaria (ANVISA) estabelece que na realizagao do registro de produtos de higiene pessoal,
cosméticos e perfumes, o fabricante deve possuir dados comprobatérios que atestem a
seguranca e eficacia de acordo com finalidade proposta para o produto (58).

Os ensaios de seguranga de produtos cosméticos sdo baseados no Guia de
Seguranca de Produtos Cosméticos da ANVISA (59). Para os ensaios de eficacia clinica, a
ANVISA nao estabelece metodologias, entretanto, é fundamental que tais metodologias
tenham embasamento cientifico.

Desde 1995, o Grupo Europeu de Especialistas em Medicao da Eficacia de
Cosméticos e Outros Produtos Tépicos (EEMCO) publica diretrizes técnicas que orientam a
comprovacdo da eficacia de produtos cosméticos utilizando diversas metodologias
instrumentais (60).

O numero e tipo de métodos biofisicos ndo invasivos capazes de medir uma ampla
variedade de parametros da pele tém crescido consideravelmente nas ultimas décadas (61).

Conforme o objetivo do estudo e as alegagdes/claims que se pretende comprovar com 0 uso
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do produto, diversas técnicas podem ser aplicadas. Entre elas, os métodos instrumentais e
de andlise de imagem sao os preferidos, pois fornecem dados objetivos e, no caso das

imagens, também fornecem informagdes visuais.

2.5.1. Métodos instrumentais para medicao de parametros cutaneos

Os métodos instrumentais sdo baseados no uso de dispositivos ndo invasivos
capazes de medir objetivamente uma variedade de parametros da pele como, a hidratacao
do estrato corneo, fungcdo da barreira cuténea, propriedades mecanicas, pH, cor, brilho,
oleosidade, entre outros (62). Os ensaios clinicos que empregam esses métodos devem ser
realizados por especialistas treinados e sob condigbes técnicas e ambientais controladas (62).

Dentre estes métodos, a medicdo de hidratacdo da pele se destaca, tendo
recebido atencado significativa nos ultimos anos devido a sua importancia em varias
caracteristicas fisicas da pele, como fungdo de barreira, penetracdo de farmacos,
propriedades mecanicas, descamacao e aparéncia visual (63). Corneometer® (Courage &
Khazaka electronic) e Skicon-200® (IBS Ltd.) sdo exemplos de dispositivos usados para
avaliar o nivel de hidratacdo do estrato cérneo através de medidas de capacitancia e
condutancia, respectivamente (64). Estes dispositivos fornecem valores em unidades
arbitrarias que sao linearmente correlacionados com o estado de hidratacdo da pele, e as
medidas sao afetadas pela de sais e ions na pele.

Outros parametros muito avaliados em produtos skincare e para o
rejuvenescimento da pele sdo: a perda de agua transepidermal (TEWL) e as propriedades
mecanicas da pele.

A TEWL corresponde a densidade do fluxo de agua que € perdida de dentro para
fora da pele por difusdo, e € medida em gramas por metro quadrado por hora (g/h/m2) (65).
Este € um parédmetro muito usado para avaliar a integridade da barreira da pele (66). O
Tewameter® (Courage & Khazaka electronic) e o VapoMeter® (Delfin Technologies) séao
exemplos de dispositivos disponiveis comercialmente para realizar este tipo de medicao (63).

Os sistemas disponiveis para avaliar as propriedades mecanicas de pele sao
baseados na imposi¢cao de uma carga variavel, vertical (positiva ou negativa), horizontal ou
linear, na superficie de medicao (67). Através desta medigdo € possivel avaliar parametros
como rigidez, firmeza, elasticidade, extensibilidade, entre outros (67). Dentre os dispositivos
disponiveis comercialmente para este tipo de medicdo estdo o Cutometer® (Courage &
Khazaka electronic) e o DermalLab® (Cortex Technology).

Técnicas opticas como a espectroscopia no infravermelho proximo (NIR), a
espectroscopia Raman confocal (CRS) e a tomografia de coeréncia éptica (OCT), também
estdo sendo empregadas para avaliar alguns parametros da pele, especialmente a hidratacéo
(68).
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2.5.2. Métodos de analise de imagem

Fotografias digitais de alta resolugéo estao sendo cada vez mais utilizadas para
avaliar a eficacia de produtos cosméticos e dermatoldgicos. Diversas fontes de luz, como luz
branca, polarizada e ultravioleta podem ser usadas na captura de imagens da pele, e o uso
de softwares de analise especializados permite transformar essas imagens em dados
objetivos (69). As principais vantagens da andlise de imagens digitais incluem alta
sensibilidade, confiabilidade e capacidade de gerar dados continuos, além de detectar
diferencas sutis entre individuos ou da condicdo da pele antes e depois de um tratamento
cosmeético (70).

O Visia ® (CANFIELD Imaging Systems) € um exemplo de dispositivo de andlise
de imagem muito utilizado na dermatologia e cosmetologia, e que através de fontes de luz
incandescente padrao, ultravioleta e polarizada, gera uma série de imagens de alta resolugao
em segundos e avalia rapidamente parametros gerais da pele, como manchas, rugas, textura,
poro, mancha UV, mancha marrom, &rea vermelha e porfirina (71).

Outro dispositivo bastante usado na avaliagéo da pele € o Visioscan® (Courage &
Khazaka electronic), que utiliza a luz ultravioleta A (UVA) para iluminar a pele e captar a luz
refletida da superficie (61). As imagens geradas podem ser analisadas diretamente pelo
software do dispositivo ou exportadas e analisadas em softwares especializados, permitindo
a obtencdo de dados sobre a rugosidade e textura da pele.

A ultrassonografia de alta frequéncia (HFUS) também é uma técnica de analise de
imagem ndo invasiva que tem mostrado grande potencial para a avaliacdo e caracterizacao
de alteracbes cutaneas em profundidade, especialmente aquelas relacionadas ao
envelhecimento. Essa tecnologia tem contribuido para o avango da ciéncia cosmética e
dermatoldgica (72).
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3. OBJETIVOS

O principal objetivo deste estudo foi desenvolver uma formulagdo cosmética
hidratante composta majoritariamente por emolientes e umectantes de origem natural,
economicamente acessivel, com foco na prevencao e no tratamento da dermotoporose em
estagio |, e avaliar clinicamente os efeitos dessa formulagdo em participantes da pesquisa
senis saudaveis ou com diabetes mellitus tipo | e Il

Como objetivos especificos podemos destacar:

e Selecionar um emoliente com performance oclusiva comparavel ao petrolato
através da metodologia instrumental de determinagdo da perda de &gua
transepidérmica (TEWL).

e Selecionar o sistema umectante da formulacdo através das metodologias
instrumentais de mensuracdo do conteldo aquoso do estrato cérneo e da
determinagao da perda de agua transepidérmica (TEWL).

e Avaliar a eficacia clinica da formulagdo cosmética em proporcionar aumento da
hidratacdo, melhoria da eficiéncia da barreira cutédnea e reducao da rugosidade da

pele.

e Comparar a performance da formulagdo cosmética no tratamento da pele de
participantes da pesquisa diabéticos em relacdao aos participantes da pesquisa
saudaveis (ndo-diabéticos).

e Comparar a performance da formulagdo cosmética em relagéo ao produto de
referéncia (Umidita® Al Creme).
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4. RESULTADOS

A presente dissertacao resultou na elaboracao de cinco artigos, dos quais dois ja
publicados em periddicos cientificos e trés estdo em processo de submissao.

O Artigo 1, publicado no periédico Journal of Cosmetic Dermatology, Volume 21,
em 2022, apresenta os resultados da avaliagdo da performance oclusiva de 6leos
vegetais em comparacdo ao petrolato. O Artigo 2, atualmente em processo de
submissdo, discute os resultados da avaliacdo da performance oclusiva dos
emolientes Triglicerideo de acido caprico e caprilico e Dodecano. Ambos os artigos
estéo incluidos no Capitulo I.

O Artigo 3, publicado no periddico Journal of Cosmetic Science, Volume 46, em
2024, apresenta os resultados da avaliagdo da eficacia do sistema umectante na
hidratacao da pele e na funcao da barreira cutanea, e encontra-se no Capitulo Il.

O Artigo 4, que esta em processo de submissdo, apresenta os resultados da
avaliacao da eficacia clinica da formulacdo teste em comparacao ao produto de
referéncia, na melhoria da hidratacao e da funcao da barreira cutdnea, assim como na
reducdo da rugosidade da pele em participantes da pesquisa diabéticos em relagéao
aos participantes saudaveis, ambos sem diagnéstico de dermatoporose. O Artigo 5
descreve os resultados do mesmo ensaio clinico, porém, comparando os dados
obtidos para os patrticipantes diabéticos com dermatoporose em relagdo aos
participantes saudaveis com dermatoporose. Esses artigos estdo apresentados no
Capitulo IV.
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5. CAPITULO I: Ensaio clinico para selecdo e
avaliacao da eficacia do emoliente principal da
formulacao

5.1. Casuistica e métodos

5.1.1. Selecao dos emolientes cosméticos

Os emolientes foram selecionados a partir de uma pesquisa de rotulagem de
formulagao. Foram selecionados os dez emolientes mais encontrados em formulagao de locado
e creme corporal de companhias cosméticas brasileiras. Os emolientes selecionados foram:

Caprylic/Capric Triglyceride (triglicerideo de acido caprico e caprilico), Dicaprylyl
Carbonate (Carbonato de dicaprilil), Dodecane (Dodecano), Isopropyl Palmitate (Palmitato de
isopropila), Canola Oil (6leo de canola), Prunus Amygdalus Dulcis Qil (6leo de améndoa doce),
Carya lllinoensis Seed Oil (6leo de semente de noz pecan), Lecithin (lecitina de soja),
Helianthus Annuus Seed Oil (6leo de semente de girassol), e Ricinus Communis Seed Oil
(6leo de ricino).

O petrolato (vaselina sélida) foi escolhido como o controle positivo devido ao seu
alto poder oclusivo com capacidade de reduzir a TEWL em 50% a 99% (73;74).

O petrolato, um hidrocarboneto amplamente utilizado como emoliente e veiculo
em produtos cosméticos e de higiene pessoal desde o inicio do século XX, é obtido a partir
de diversas etapas de refino e purificacdo do petréleo (75;76). Esse processo, entretanto,
apresenta impacto ambiental significativo, levantando preocupagdes quanto a sua
sustentabilidade.

O aumento do conhecimento sobre os efeitos negativos que materiais sintéticos
podem causar a saude humana e ao meio ambiente tem impulsionado a busca por alternativas
mais naturais e sustentaveis (77). Nesse contexto, o uso de matérias-primas renovaveis de
origem vegetal tem se consolidado como uma tendéncia forte na industria de cuidados com a
pele (77)

Este estudo teve como objetivo selecionar um emoliente de origem natural com
propriedades oclusivas comparaveis as do petrolato, visando sua inser¢cdo como o emoliente

principal da formulagéo teste.

5.1.2. Delineamento experimental

Foi realizado um estudo clinico aberto, randomizado e controlado com

participantes da pesquisa saudaveis do sexo feminino, todos os fototipos, com idade entre 18
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e 60 anos. O Anexo Il apresenta os dados (iniciais, idade e fototipo) dos participantes da
pesquisa incluidos no estudo. Os 80 participantes da pesquisa incluidos no estudo foram
divididos aleatoriamente em quatro grupos, nos quais foram avaliados entre dois e trés
emolientes, além da vaselina sélida e da area controle (sem aplicacao de produtos), conforme:

Grupo A: duas areas tratadas com os emolientes Carbonato de dicaprilil e éleo de
canola, uma area tratada com vaselina sélida e uma area nédo tratada (controle).

Grupo B: trés areas tratadas com os emolientes triglicerideo de acido caprico e
caprilico (TACC), Dodecano e éleo de améndoa doce, uma area tratada com vaselina sélida
e uma area nao tratada (controle).

Grupo C: duas areas tratadas com os emolientes lecitina de soja e 6leo de ricino,
uma area tratada com vaselina solida e uma area nao tratada (controle).

Grupo D: trés areas tratadas com os emolientes 6leo de semente de noz pecan,
6leo de semente de girassol e Palmitato de isopropila, uma area tratada com vaselina solida
e uma area nao tratada (controle).

A Figura 7 ilustra as areas demarcadas nos antebragos dos participantes da
pesquisa para a realizagdo das medigbes e aplicagdo dos emolientes. O antebrago foi
subdividido em quatro ou cinco regides, das quais duas ou trés receberam a aplicagdo de
emolientes, uma recebeu a aplicagdo do controle positivo (petrolato) e a outra permaneceu
sem a aplicacao de qualquer produto (controle).
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Figura 7. llustragao das areas demarcadas no antebrago dos participantes da pesquisa.

5.1.3. Critérios de inclusao

Mulheres, com idade entre 18 e 60 anos, todos os fototipos, com pele normal a
seca e integra na regiao do estudo, concordancia em aderir aos procedimentos e exigéncias
do estudo informados pelo pesquisador durante a explicagédo do TCLE, anuir a participagéo
com a assinatura do TCLE.

5.1.4. Critérios de nao inclusao

Antecedentes de reacOes alérgicas, irritacdo ou sensacdes de desconforto

intensas a produtos de uso tdpico: cosméticos ou medicamentos; marcas cutaneas na area
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experimental que interfram na avaliagdo de possiveis reagdes cutaneas (disturbios da
pigmentacdo, mas-formagdes vasculares, cicatrizes, aumento de pilosidade, sardas e
verrugas em grande quantidade, queimaduras solares); presenca de dermatoses ativas (local
ou disseminada) que possam interferir nos resultados do estudo; uso de anti-inflamatérios nao
hormonais, corticdides, anti-histaminicos, fotossensibilizante ou imunossupressores até 2
semanas antes do estudo; exposicao solar intensa ou a sessao de bronzeamento até 15 dias
antes da avaliacao inicial; tratamento estético ou dermatol6gico corporal até 4 semanas antes
do estudo; tratamentos hormonais nao estaveis nos Ultimos 3 meses; tratamento com vitamina
A acida e/ou seus derivados até 1 més antes do estudo; pessoas diretamente envolvidas na

realizacao do estudo e seus familiares; estar participando de outro estudo.

5.1.5. Métricas e parametro avaliado

O efeito oclusivo da pele foi avaliado através de medidas de perda de agua
transepidérmica (TEWL). As medidas foram realizadas antes de aplicar os emolientes (basal),
ap6s 15 minutos, 2 e 6 horas da aplicagéo.

Antes de realizar as medicoes, os participantes da pesquisa permaneceram em
ambiente com temperatura de 18 a 22°C e umidade relativa de 45 a 55 % durante 30 minutos
para aclimatagéo (78). As condigdes ambientais foram mantidas constantes durante todo o
periodo de realizagéo do estudo no laboratério

Para a realizagdo das medidas de TEWL e aplicagdo padronizada dos produtos foram
demarcados retangulos medindo 2,5 x 4,0 cm? no antebrago volar dos participantes da
pesquisa.

O dispositivo Tewameter® TM300 (Courage & Khazaka Electronic GmbH, Alemanha)
foi utilizado para medir a TEWL. A densidade de fluxo de agua que se difunde da derme e
epiderme através do estrato cérneo para a superficie da pele é medida em g/h/m? de acordo
com a lei de Fick (79). O valor médio de duas medigdes obtidas foi utilizado nos calculos.

5.2. Resultados e discussao

Os resultados obtidos no ensaio clinico para selecao e avaliagao da eficacia do
emoliente principal da formulagcédo foram reportados em dois artigos.

5.2.1. Artigo 1 - Skin occlusive performance: sustainable alternatives for

petrolatum in skincare formulations

O artigo foi publicado no periddico Journal of Cosmetic Dermatology, Volume 21, em 2022 e

cuja permissao para reproducao na integra neste relatério encontra-se no Anexo lIl.
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Skin occlusive performance: sustainable alternatives for petrolatum in skincare
formulations

Juliana Rodrigues Pinto!, Silas Arandas Monteiro e Silva PhD', Valéria de Souza Santos
Holsback’, Gislaine Ricci Leonardi PhD'

'Faculty of Pharmaceutical Sciences, University of Campinas (Unicamp), Campinas, Brazil.

Abstract

Background: The emollients are important ingredients used in skincare formulations that can
act as moisturizing agents through their occlusive potential, preventing skin water loss.
Consumer interest in natural and sustainable products has grown considerably in the last few
years, requiring efforts from the cosmetic industry to design products with raw materials of
natural, organic and sustainable origin. Thus, it is essential to improve the knowledge about
the behavior of cosmetic raw materials that can be used as sustainable alternatives to synthetic
ingredients.

Aim: This work aimed to evaluate the occlusive performance of different vegetable oils used
as emollients in skincare cosmetics, through comparative analysis with petrolatum, a synthetic
emollient with a high occlusive skin potential.

Method: The study included 80 healthy female adult volunteers. TEWL measurements were
performed before and after 15 minutes, 2 and 6 hours of emollients application on the forearms
of the research participants. All research participants provided written informed consent.
Results: The results obtained showed that the vegetable oils were effective in providing an
occlusive effect on the skin. When compared to the petrolatum, the vegetable oils did not
provide a high immediate skin occlusion effect. However, most of them showed a skin
occlusion performance comparable to petrolatum throughout the 6-hour time course.
Conclusion: Vegetable oils can be used as a sustainable alternative to synthetic emollients
and they are promising in replacing petrolatum in skincare formulations with respect to the
occlusion effect of the skin. The vegetable oils did not provide a high immediate skin occlusion
effect (15 minutes post-application) as the petrolatum, which is known to have increased
occlusion properties. However, most of them showed a skin occlusion performance

comparable to petrolatum throughout the 6-hour time course.

Keywords: skin occlusion, skin care, emollient, vegetable oils, petrolatum, TEWL
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Introduction

The skin is responsible for protecting the organism from external aggressions,
acting as a mechanical, water, chemical, thermal, radiation, immunological and microorganism
barrier' and the hydration is essential to maintain the integrity and the efficiency of this barrier.

The use of topical moisturizing products is a great ally in maintaining the function
of the skin barrier. The application of moisturizer products is capable to provide alterations in
the stratum corneum, as well as in deeper layers of the skin. The chemical and physical
characteristics of each ingredient make the formulation able to determine the performance of
the final product.?

Emollients usually represent the largest non-water fraction of the skin care
emulsions.® They can act as an impermeable skin barrier, decreasing the transepidermal water
loss (TEWL), improving the skin hydration and the efficiency of cutaneous barrier. However,
not all emollients are the same, and the way that these ingredients act on the skin barrier
represent an important distinguishing factor.*

The most popular emollient used in cosmetic and personal hygiene products is the
petrolatum. Petrolatum is known as solid petroleum jelly, mineral oil or paraffin, and is the main
hydrocarbon-based emollient, derived from a series of stages of refining and purification of the
oil.>® Petrolatum has a high occlusive skin performance, however, due to its synthetic origin,
petrolatum has been replaced by the cosmetic industries by plant-derived and sustainable
alternatives, such as vegetable oils.

The increasing debate on sustainability and concern about the negative effects that
synthetic materials cause on health and the environment, has pressured the cosmetic industry
to design and launch sustainable skincare products that meet the expectations of consumers
who are interested in safe and effective cosmetic products, as long as they are eco-friendly.”2

There are many different types of emollients which show an important skin
occlusion effect, that can be used as a substitute of petrolatum in topical skincare formulations.
The aim of this clinical study was to assess the skin occlusive performance of different
vegetable oils used as emollients in skincare emulsions, and comparing the effectiveness of
these ingredients with petrolatum.

Methods
Ethical approval

The study protocol, under the CAAE number of 29880820.2.0000.5404, was
approved by the Ethics in Research Committee (CEP) according to report number 4.018.746.
The study was conducted in accordance with the Good Clinical Practice and the Declaration
of Helsinki. All research participants provided written informed consent.



35

Inclusion and exclusion criteria

Eighty healthy female adult volunteers, aged between 18 and 60 years old, with
normal or dry skin and with healthy skin in the assessment area (forearms) were enrolled in
the study. The main inclusion criteria were the absence of allergic reactions history, irritation
or intense sensations of discomfort with products of topical use, presence of active dermatosis
(local or spread) and presence of cutaneous marks in the experimental area that could
intervene with the evaluation of possible cutaneous reactions. The research participants were
required to refrain from the use of topical and cosmetic products on the forearms for 48 hours
preceding study inclusion.

The exclusion criteria were following as: women who were pregnant or nursing,
hormonal medication during the previous 3 months to the study start, exposure to sunlight or
artificial ultraviolet light previous 15 days to the study start, esthetical and dermatological
treatment or treatment with acidic vitamin A and/or its derivatives up to 1 month before the
study.

Emollients:

Vegetable oils were chosen for this work, as follows: Canola Oil, Prunus
Amygdalus Dulcis Oil, Carya lllinoensis Seed Oil, Helianthus Annuus Seed Oil, and Ricinus
Communis Seed Oil. Petrolatum was used as positive control for skin occlusion. Table 1 lists
the raw materials used in this study, including the corresponding supplier and the country of

origin.

TABLE 1 List of raw material used in the study

INCI Name Supplier Country of origin

Petrelatum Sarfam Brazil
Helianthus Annuus Seed Oil Caribbean Natural Products United States
Carya lllinoinensis Seed Oil A&A Fratelli Parodi ltaly
Ricinus Communis Seed Oil Vertellus Holding United States
Prunus Amygdalus Dulcis Oil Clariant Brazil

Canaola Qil Biovital Brazil

* INCI: International Nomenclature of Cosmetic Ingredient.

Assessment of skin occlusion potential

The quantification of the transepidermal water loss (TEWL) is one of the most
reliable non-invasive methods used to assess the skin barrier function.1 This method can also
be used to assess the occlusive and wetting effect of products applied to the skin.
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TEWL measures were performed using the Tewameter® TM300 probe (Courage
& Khazaka Co. Germany). Tewameter® TM300 probe consists of an open cylinder containing
two pairs of temperature and humidity sensors positioned at different distances from the skin
surface, which can indirectly detect the water vapor gradient. The density of the water
evaporation flow from the skin is analyzed by a microprocessor and expressed in g/ m2/ h.%10

Previously to the measurements, research participants remained in rest for 30
minutes, with the forearms exposed, in an environment with temperatures of 18 to 22 °C and
relative air humidity between 45 and 55 %, as recommended by the European Group on
Efficacy Measurement and Evaluation of Cosmetics and other Products.10 The ambient
conditions were kept constant during all the execution of the study and permanence of the
participants of the research in the laboratory.

TEWL measurements were performed before (baseline) and after 15 minutes, 2
and 6 hours of emollients application. The measures were carried through supporting the
sounding lead lightly and perpendicularly to the skin until the stabilization of the readings. Each
set of measurements was comprised of two individual measurements. From these

measurements, the mean value was calculated.

Experimental design

The research participants were divided randomly into four study groups (called
groups A, B, C and D) through a method of simple randomization. In each study group were
evaluated one or two emollients, beyond Petrolatum and the controlled area (without
application of products). The products were applied randomly to the volar side of the forearm,
as described below: a) Group A: one area treated with Canola Oil, one area treated with
Petrolatum and one area not treated (control); b) Group B: one area treated with Prunus
Amygdalus Dulcis Qil, one area treated with Petrolatum and one area not treated (control); c)
Group C: two areas treated with Carya lllinoinensis Seed Oil and Helianthus Annuus Seed Qill,
respectively, one area treated with Petrolatum and one area not treated (control); d) Group D:
one area treated with Ricinus Communis Seed Oil, one area treated with the o Petrolatum and
one area not treated (control);

The evaluation of emollients was carried out randomly, in order to obtain a “n”
sample of 20 valid data for tested product.

Areas of 25 x 4.0 cm were demarcated for the accomplishment of the
measurements of TEWL and standardized application of the products in the research
participants' forearms, and one of these two areas was used as control (did not receive

application of any products).
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The application of emollients was carried out in the ratio of 2 uL/cm 2 or 2 mg/cm 2
in the case of Petrolatum. The products were spread homogeneously on the respective areas
of evaluation with the aid of a disposable fingerstall.

Statistical Analysis

Mean values and standard deviations were calculated. The normal distribution of
the data was checked by the Shapiro-Wilk test. Statistical analysis was adapted to each assay.
One-way ANOVA test was used with Tukey’s test to verify the baseline homogeneity among
the research participants included in each group and between the study groups. One-way
ANOVA test was used with Dunnett’s test to compare the significance of TEWL variation
throughout the study (baseline versus post-application) and to compare the effect of the
emollients to the untreated area. t-Student (if the normality hypothesis not rejected) or
Wilcoxon (normality hypothesis rejected) for paired data were used to compare the occlusion
effect of the vegetable oils to the petrolatum.

Safety

Tolerance of products was evaluated 6 hours after application of the emollients
and included erythema, pruritus, burning and other skin complaints on the forearms. The study
was followed up by a dermatologist. The spontaneous reports of discomfort sensations by the
research participants were also recorded and clinically evaluated.

Results:
Effect on skin occlusion

The skin barrier condition of the research participants at the beginning of the study
was statistically compared to verify baseline homogeneity. Significant statistically differences
were not observed (P> 0.05) in the baseline values of TEWL among the research participants
included in the same study group and among the research participants included in the different
study groups, which indicated the homogeneity of the baseline condition of the cutaneous
barrier.

Table 2 demonstrates the mean values and standard deviations of TEWL (g/m2/h)

obtained before and after application of the emollients throughout the study.!
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TABLE 2 Mean values and standard deviations of TEWL (g/m2/h) obtained previous to
application and 15 min, 2 and 6 h post-application for all applied emollients.

Emollient Baseline 15 minutes 2 hours 6 hours

Petrolatum’ 147122 1232217 125+ 186" 136+£19°
Helianthus Annuus Seed Qil 149134 129x23.1% 126+ 26° 138127
Carya lllinoinensis Seed Qil 147127 126x21° 123+22° 139+25%
Ricinus Communis Seed Qil 154121 139223 135+£1.9% 141+ 2.0%
Prunus Amygdalus Dulcis Oil 143127 128227 13.0 £2.5% 134124

Canola Oil 1451214 1322127 134 £12° 137 £1.3°

* Indicates significant difference (p< 0.05) in relation to the baseline.
1 — the mean values and standard deviations were calculated considering the data obtained in the four
study groups.

The TEWL measurement is an important non-invasive tool applied to evaluate
changes in the barrier function of the stratum corneum.10 In intact skin, the values of TEWL
are rather low, and the opposite occurs in impaired skin, which presents higher TEWL values.'?

The decrease in TEWL values was expected after the application of the emollients,
because these ingredients are derived from lipids, such as oils and fats, which can act as
occlusive agents, forming a hydrophobic layer on the skin surface, preventing water loss from
skin.™®

According to the statistical results and the data showed in Table 2, it was possible
observed that the application of all vegetable oils and the petrolatum provided a significant (P<
0.05) decrease in TEWL after 15 minutes, 2 and 6 hours, which demonstrated a significant
skin occlusion effect for up to 6 hours. Untreated area did not show significant variation in
TEWL values throughout the study in the four groups evaluated.

The mean percentage of decrease in TEWL, from baseline, provided by applying
of all emollients is shown in Figure 1. TEWL decrease was observed 15 minutes, 2- and 6-
hours post-application for all emollients evaluated.
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FIGURE 1 Mean percentage of decrease in TEWL provided by the emollients, in relation to

the baseline condition.

Significant differences (P < 0.05) were found between untreated area (control) and
all evaluated emollients at 15 minutes, 2- and 6-hours post-application.

When compared to the petrolatum, all vegetable oils showed significantly lower (P
< 0.05) skin occlusion performance after 15 minutes of application, which demonstrated that
the petrolatum provided a superior immediate occlusive effect on skin.

Canola Oil showed significantly lower (P < 0.05) skin occlusion performance for
up to 2 hours of application, compared to petrolatum. After 6 hours of application, no observed
significant difference (P > 0.05) between them. Prunus Amygdalus Dulcis Oil, Carya
llinoinensis Seed Oil, Helianthus Annuus Seed Oil and Ricinus Communis Seed Oil did not
show any significant difference (P > 0.05) in skin occlusion after 2 and 6 hours of application,
compared to petrolatum. This result demonstrated that these vegetable oils showed a skin
occlusion performance equivalent to petrolatum after 2 and 6 hours of application.

Safety

No adverse events related to the application of the products were reported by the
dermatologist throughout the study, and no research participants reported any discomfort
sensation or skin disorders during the study.
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DISCUSSION

In this study, we evaluated the occlusive performance of some vegetable oils used
as emollient in skin care emulsions, and comparing the effectiveness of these ingredients with
petrolatum, an oil-derived emollient that has a high skin occlusive potential'* and widely used
in the cosmetic industry. The occlusive performance is just one of numerous parameters that
must be evaluated in the replacement of petrolatum with vegetable oils, to avoid impact on the
physicochemical and structural properties of the emulsions.

Petrolatum is obtained through the dewaxing of heavy mineral oils and is the basis
for many moisturizers formulations, especially due to its high occlusive potential, which can
reduce TEWL by up to 99%.12'° This cosmetic ingredient can also act to restore the stratum
corneum barrier, reduce the appearance of fine lines caused by dehydration, and it can make
the skin surface smooth and soft."® Nonetheless, due to the negative impact that the
manufacture of petrolatum causes on the environment, this ingredient has been replaced in
the cosmetic industry by natural and less harmful alternatives.

In this context, vegetable oils, which are emollients derived from plants, are gaining
importance in the cosmetic industry in the last few years as a substitute for emollients of
mineral or synthetic origin, such as petrolatum. Vegetable oils are composed mainly of
triglycerides. More than 90% of vegetable oil is composed of triglycerides with a small amount
of mono and diglycerides.' The chemical structure of the triglycerides consists of a glycerol
fragment esterified with fatty acids. Therefore, the vegetable oils present a wide variety of fatty
acids, which determines the characteristics of the oil with respect to stability, skin feel, and
effects on the skin.'®

Prunus Amygdalus Dulcis Oil, Carya lllinoinensis Seed Oil and Helianthus Annuus
Seed QOll, are respectively derived from the almond candy, nut pecan seed and sunflower seed.
Prunus Amygdalus Dulcis Oil and Carya lllinoinensis Seed Qil are constituted mainly by oleic
fatty acid and Helianthus Annuus Seed Oil presents high acid concentration of linoleic fatty
acid.’ Ricinus Communis Seed Oil, popularly known as castor oil, contains about 90%
ricinoleic acid and small amounts of palmitic, stearic, oleic and linoleic fatty acids.17 Canola
Oil is a vegetable oil extracted from oleaginous seeds of the species Brassica, mainly rich in
oleic and linoleic unsaturated fatty acids.2°

Among the other substances that can be found in vegetable oils are phospholipids,
glycolipids, sulpholipids, sphingolipids, waxes (saponifiable fraction) and hydrocarbons like
squalene, pigments in the form of carotenoids and chlorophyll, vitamin E, phytosterols,
polyphenols, and triterpene alcohols (no saponifiable fraction). 7

Skincare products with high lipid content are recommended for the care of dry skin
and inflammatory skin conditions.2! Under these conditions, the skin is usually more sensitive

or sensitized. Therefore, other parameters ranging from the stability of formulations in which
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the oils are integrated to the spreading behavior on the skin and the sensory properties of the
formulas, must be evaluated when the aim is to replace raw materials in skincare products.

Pavlatkova et al. (22) revealed that hydrophilic and lipophilic emulsions with
vegetable oils, such as Prunus Amygdalus Dulcis Oil and Helianthus Annuus Seed Oil, which
were also evaluated in this study, exhibit good stability and biophysical characteristics when
subjected to various storage conditions.

Patzelt et. al (12) used in vivo laser scanning microscopy (LSM) to investigate and
compare the penetration into the skin barrier of the paraffin oil and several vegetable oils (raw
oils), and they used the petrolatum as a positive control. They observed that the paraffin oil,
as well as the vegetable oils, penetrated only into the first upper layers of the stratum corneum,
and the petrolatum was detected only on the skin surface. In this study, they also show the
superiority of petrolatum in skin occlusion 30 minutes post-application, in relation to paraffin oil
and vegetable oils, through TEWL measurements.

Currently, the use of raw materials of plant origin is a strong tendency of the
cosmetic industry. The movement towards the green, sustainable and natural products has
grown considerably in the last few decades, making with that the market of personal products
adopts alternative trends and technologies to respond to the demand of the consumers.”?
However, it is very necessary to understand and study the impact of replacing some
conventional ingredients, with already known effectiveness, with other natural and sustainable

ones.

CONCLUSION

The overall results showed that vegetable oils are able to provide a significant skin
occlusion effect from baseline. The vegetable oils did not provide a high immediate skin
occlusion effect (15 minutes post-application) as the petrolatum, which is known to have
increased occlusion properties. However, most of them showed a skin occlusion performance
comparable to petrolatum throughout the 6-hour time course.

Although vegetable oils have not provided a superior occlusive effect, the occlusive
performance equivalent to petrolatum, as well as the increasing tendency to use green,
sustainable and natural products, may justify the replacement of this conventional ingredient
with oils of vegetable origin, in skincare products.

The recognition of the performance properties of plant origin emollients with
occlusive potential is a thematic of extreme importance for the development of new
formulations and to conceive prescription forms aimed at better clinical responses to repair

and moisturize the skin, in addition to meeting the demand for eco-friendly products.
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All procedures followed were in accordance with the ethical standards of the
responsible committee on human experimentation, in accordance with the Good Clinical
Practice and the Declaration of Helsinki. Informed written consent was obtained from all the
subjects for being included in the study.
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Abstract

Objective: To evaluate the skin occlusive effect of emollients commonly used in skin care
formulations in order to propose natural alternatives to the use of petrolatum.

Methods: 20 healthy female subjects in the age range of 38 to 54 years were enrolled in this
study. The skin occlusion effect was evaluated by transepidermal water loss (TEWL)
measurements. The measurements were performed before and after 15 minutes, 2 hours, and
6 hours of application of petrolatum, caprylic/capric triglyceride and dodecane on the subjects’
volar forearm.

Results: All emollients evaluated provided a significant skin occlusion for up to 6 hours of
application, compared to the baseline. Petrolatum provided a significantly greater reduction in
TEWL compared to caprylic/capric triglyceride at 15 minutes and 2 hours and compared to
dodecane at 15 minutes after application. After 6 hours of application, there were no significant
differences among the emollients, demonstrating skin occlusion performance equivalent to
petrolatum.

Conclusion: The emollients caprylic/capric triglyceride and dodecane did not provide an
immediate skin occlusion effect comparable to petrolatum but showed a skin occlusion
performance equivalent to petrolatum in terms of prolonged effect. Although the results
showed that the caprylic/capric triglyceride and dodecane did not provide a superior occlusive
effect compared to petroleum, their natural and sustainable origin, in addition to their significant
occlusive performance from baseline, may justify their use as a substitute for petrolatum in skin

care formulations.

Keywords: skin occlusive performance, natural emollients, petrolatum, skin care formulation,

topical formulations

Introduction

Emollients are common substances used in moisturizers, which have an occlusive
action and provide an exogenous barrier to water loss and may help to improve skin hydration
in individuals with skin dryness condition [1]. These ingredients can be divided into four main

groups according to their chemical family: hydrocarbons, fatty alcohols, esters and silicone
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derivatives, most of which can come from natural sources. They can also be synthetic, and
some can also be of animal or mineral origin [2]. Petrolatum is the most popular emollient used
in topical products. It is widely used as a moisturizer in cosmetic skin care and, through its
recognized occlusive property, is able to reduce transepidermal water loss (TEWL) [3]. Despite
its high performance as an emollient, petrolatum has been replaced in cosmetic formulations
by more natural and sustainable alternatives, such as oils, butters, waxes and fats of vegetable
origin. The replacement of synthetic raw materials with natural alternatives in cosmetic
products has increased due to consumer concern about the negative effects that synthetic
materials have on health and on the environment [4]. Therefore, in order to meet consumer
demands, marketing trends are moving towards cosmetics based on natural ingredients,
generally associated with a healthy lifestyle [5].

The aim of this study was to propose natural alternatives to the use of petrolatum
as an emollient in cosmetic formulations by evaluating the occlusive performance of the skin.
Replacing petrolatum with natural ingredients in cosmetic formulations can be quite
challenging. The occlusive effect is therefore only one of several parameters that need to be
evaluated when replacing petrolatum as an emollient in a skin care formulation. Skin occlusion
was assessed using TEWL measurements, which can assess skin barrier function by
estimating the flux density of water diffusing from the dermis and epidermis through the stratum
corneum (SC) to the skin surface [6,7]

Methods
Ethical approval and study population

The comparative and controlled study was approved by the Ethics in Research
Committee of State University of Campinas, according to study protocol number
29880820.2.0000.5404. The study was conducted in accordance with the Good Clinical
Practice and the Declaration of Helsinki. All subjects provided a written informed consent.

Twenty (20) healthy female subjects in the 38-54 age range, with non-pathological
normal or dry skin participated in the study. The main inclusion criteria were: (i) absence of
allergic reactions history, irritation or intense sensations of discomfort with products of topical
use, (ii) presence of active dermatosis (local or spread) and (iii) presence of cutaneous marks
in the experimental area that could intervene with the evaluation of possible cutaneous
reactions. The main exclusion criteria were: (i) pregnancy or breastfeeding, (ii) presence of
active dermatosis (local or spread), (iii) intense exposure to sunlight or artificial ultraviolet rays
up to two weeks before the start of the study, (iv) esthetical and dermatological treatment up
to four weeks prior to study, (v) treatment with acidic vitamin A and/or its derivatives up to one
month before the study. The participants did not apply any dermatological or cosmetic products
to their forearms for 48 hours prior to the study.
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Emollients
Table 1 lists the emollients evaluated in this study, including the corresponding
supplier and country of origin.

Caprylic/Capric Triglyceride is a synthetic triglyceride used as an emollient in skin
care formulations. It is obtained through the esterification between glycerol, deriving from fatty
acid extracted from coconut oil or palm oil, and a mixture of caprylic and capric acids [8].
Dodecane is a linear hydrocarbon obtained from a patented process of dehydration, distillation
and hydrogenation of palm oil [9]. Petrolatum is a semisolid mixture of hydrocarbons obtained
by dewaxing of heavy mineral oils. It is considered a safe nonpolar oil that is widely used as a
base material in ointments and cosmetics [10,11].

Single application test

The subject’s forearms (volar face) were divided into four test sites measuring 2.5
x 4.0 cm each. Each test site received a single 20 pL (2 pL/cm?) application of petrolatum,
caprylic/capric triglyceride, dodecane or no treatment (control site). The allocation of the test
sites was randomized within the forearm using the aleatory function of the Excel® software.
The biophysical measurements were performed before and after 15 minutes, 2 hours, and 6
hours of treatment application. Subjects were asked to refrain from washing the test sites until
completion of the study

Biophysical measurements

The occlusive potential of the emollients was evaluated by TEWL measurements
using the Tewameter® TM300 probe (Courage & Khazaka Electronic GmbH, Kéln, Germany).
The assessment was performed in a room maintained at 20 = 2 °C and 50 + 5% relative air
humidity [14]. All test sites were acclimatized to room conditions for 30 minutes before
assessment. TEWL is defined as the density gradient of water that evaporates from the skin
and which is measured by the two pairs of sensors (temperature and humidity) of the probe
[12,13]. In this way, TEWL measurement can be used to evaluate the skin barrier integrity and
the occlusion effect provided by topical products. The volume of water loss is expressed in
grams per square meter per hour (g/m?/h) [6,13].

TEWL was expressed as the mean * standard deviations (SD) of duplicate
readings taken at each test site, including the control site, at each time point of assessment. A
total of 640 values were collected for the study group. Each measurement was performed with
the probe gently supported perpendicular to the skin until the readings stabilized, which
occurred approximately 45 seconds after the start of the measurement [1].
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Statistical analysis

The normal distribution of the data was checked by the Shapiro-Wilk test. One-way
ANOVA test was used with Tukey’s test to verify the baseline homogeneity among the subjects
included in the study group. One-way ANOVA test was used with Dunnett’s test to compare
the significance of TEWL variation throughout the study (baseline versus post-application) and
to compare the effect of the emollients to the untreated area. t-Student (normality hypothesis
not rejected) or Wilcoxon (normality hypothesis rejected) for paired data were used to compare
the occlusive effect of caprylic/capric triglyceride and dodecane to petrolatum, and between

each other.

Results

A significant decrease (p<0.05) in skin TEWL was found after 15 minutes, 2 hours,
and 6 hours after application of caprylic/capric triglyceride, dodecane and petrolatum, in
comparison to the TEWL measurement prior to the application of the emollients. The same
results were observed for the comparison with the untreated area. Table 2 shows the mean
values of TEWL obtained before and after application of the emollients throughout the study.

All emollients evaluated provided significant skin occlusion for up to 6 hours after
the application. The untreated area showed no change in TEWL throughout the study. These
results are supported by the statistical analysis and the data presented in Table 2.

Figure 1 shows the percentage decrease in TEWL after the application of the
emollients, in comparison to the TEWL measurements obtained prior to the application of the
emollients. The percentage (%) decrease in TEWL was calculated by the equation: % = 100 x
(TEWL at baseline — TEWL after application of the emollients) / TEWL at baseline.

Petrolatum provided significantly greater reduction (p<0.05) in TEWL 15 minutes
and 2 hours after the application compared to caprylic/capric triglyceride, and after 15 minutes
of application compared to dodecane, which demonstrated that petrolatum provided a superior
occlusive effect on skin mainly 15 minutes after the application. No significant differences
(p>0.05) were observed between the emollients after 6 hours, indicating that caprylic/capric
triglyceride and dodecane showed a skin occlusion performance comparable to petrolatum 6
hours after the application. No significant differences (p>0.05) were observed between the
occlusion performance of caprylic/capric triglyceride and dodecane.

Discussion

Emollients are ingredients widely used in personal care formulations [15].
Generally, the concentration of emollients is between 3% and 20% (wt/wt) in emulsions. Thus
they represent the second major group of ingredients in a formulation second only to water

[16]. The main function of emollients is to provide occlusion on skin surface and to encourage
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build-up of water within the SC [17], thus reducing TEWL. Petrolatum is usually employed as
a gold standard in comparative tests of the ability of emollients to provide reduction in TEWL
[18]. Despite its recognized emollient properties, petrolatum is produced from fossil fuels and
the negative environmental impact of its production, particularly global warming, has led
industries in various sectors to look for renewable and sustainable alternatives to this resource.

The aim of this study was to propose natural alternatives to the use of petrolatum
as an emollient in cosmetic formulations. Emollients can be used to adjust consistency,
improve spread properties, and can influence the overall acceptability of products by
consumers [15,19]. The occlusive effect is therefore just one of several parameters that need
to be considered when replacing petrolatum as an emollient in a skin care formulation.

Some vegetable oils can provide an occlusive effect equivalent to petrolatum [20].
However, vegetable oils are susceptible to oxidation, which can occur via different routes and
includes autoxidation, photooxidation, thermal oxidation, and enzymatic as well as hydrolytic
processes [21]. In this way, in some cases, the use of vegetable oil as an emollient in cosmetic
formulations is not convenient. Caprylic/capric triglyceride and dodecane are synthetic
emollients that come from vegetable sources. Caprylic/capric triglyceride is synthesized from
glycerol derived from coconut or palm oil and fatty acids. This emollient is considered a
medium-chain triglyceride (MCT), that refers to a mix of triacylglycerols of saturated fatty acids
with a chain length of 6-10 carbons, which includes caprylic acid (C8:0) and capric acid (C10:0)
[22]. Naturally MCT’s are found in coconut oil, which contains a larger fraction of lauric acid
than other medium-chain fatty acids (MCFA), palm oil, and also in milk fat [23]. MCT’s have
excellent oxidation and heat stability, low viscosity and no odor [24]. These characteristics
result in a longer shelf-life, good spreadability and adhesion to surfaces, providing even
coverage. Moreover, they do not interfere with the odors in the formulations. Dodecane is a
natural hydrocarbon produced from a process of dehydration, distillation and hydrogenation of
the palm. Natural hydrocarbons are easily oxidized due to their high degree of unsaturation,
but the hydrogenation process makes hydrocarbon saturated, which has many advantages
such as chemical inertia, resistance to oxidation and to hydrolysis [2,25].

The results showed that caprylic/capric triglyceride and dodecane provided a
significant skin occlusion effect for up to 6 hours from the baseline. When compared to
petrolatum, these emollients did not have an immediate skin occlusion effect (15 minutes post-
application). However, both emollients were comparable to petrolatum in terms of prolonged
occlusive effect (6 hours post- application). Caprylic/capric triglyceride and dodecane did not
show a significant difference in the skin occlusion effect when compared to each other.
Dodecane is derived from a process of producing bio hydrocarbons from palm kernel oil fatty
acids [26]. The hydrotreating process, which is responsible for removing oxygen atoms in the
chain of molecules of fatty acids to obtain bio hydrocarbons, can be costly. This can make the
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dodecane production process more expensive [26,27]. In this way, the use of caprylic/capric
triglyceride may be a better option of emollient in relation to cost-benefit compared to
dodecane.

Conclusion

The emollients caprylic/capric triglyceride and dodecane were effective in providing
a skin occlusion effect throughout the 6-hour time course. Although they did not provide an
immediate skin occlusion effect comparable to petrolatum, both showed a skin occlusion
performance equivalent to petrolatum in terms of prolonged effect (6 hours after the
application). The overall results demonstrated that caprylic/capric triglyceride and dodecane
did not show a superior occlusive effect compared to petroleum. However, their natural and
sustainable origin, in addition to their significant occlusive performance from baseline, may
justify their use as a substitute for petrolatum in skin care formulations. This is an important
finding as it could help formulators to develop cosmetic formulations to treat and protect the
skin barrier, as well as helping to improve environmental protection by reducing the use of

petrolatum in skin care formulations.

Table 1. List of emollients evaluated in the study.

INCI* Name Supplier Country of origin
Caprylic/Capric Triglyceride Fagron Brazil

Dodecane Pic Quimica e Farmacéutica Brazil

Petrolatum Synth Brazil

* INCI: International Nomenclature of Cosmetic Ingredients.

Table 2. The mean values of TEWL (g/m?/h) obtained before and after application of the

emollients

Values of TEWL (g/m2/h) *

Emollients
Baseline After 15 minutes  After 2 hours After 6 hours
Caprylic/Capric Triglyceride 13929 12527 12922 13224
Dodecane 14230 13.0+£29 12830 13527
Petrolatum 142+23 120+19 127+19 134+23
Control (untreated) 142+23 14124 14123 14323

* Data are mean + 5D, n = 20 subjects.
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Figure 1. The percentage decrease in TEWL after the application of the emollients, relative to

the TEWL measurements obtained prior to the application of the emollients.
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5.3. Discussao

Os dois artigos cientificos abordaram a avaliagédo do efeito oclusivo de emolientes
cosmeéticos, comparando-os ao petrolato. O artigo 1 explora os resultados obtidos apenas
para os 6leos vegetais e o artigo 2 reporta os resultados obtidos para o triglicerideo de acido
caprico e caprilico (TACC) e dodecano.

Para o desenvolvimento da formulagdo optamos por utilizar apenas emolientes de
origem natural. Esta decisdo tomou como base a crescente tendéncia das industrias
cosméticas em utilizar matérias-primas de origem renovavel, o que é impulsionado pela
demanda dos consumidores por produtos cosméticos que sejam menos agressivos ao meio

ambiente e que estejam vinculados a habitos e estilo de vida saudaveis (80;77).
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Os ébleos vegetais apresentaram performance oclusiva comparavel ao petrolato,
entretanto, estes emolientes sdo muito suscetiveis a oxidacao (81), o que pode comprometer
a estabilidade da formulagao e trazer morosidade ao desenvolvimento do produto final. Desta
forma, optamos por ndo usar um 6leo vegetal na composicao da formulagdo, para minimizar
os riscos de haver problemas com a estabilidade da férmula e ser necessario recomegar o
processo. O contexto da pandemia de COVID-19, que impés restricdes significativas as
atividades laboratoriais, assim como medidas de distanciamento social e isolamento em casos
suspeitos, contribuiram para atrasos e dificuldades operacionais, e por isso, foram
necessdrias algumas decisbes para acelerar o processo de desenvolvimento, para que
houvesse tempo habil para realizar o ensaio clinico de avaliagéo da eficacia da formulagao
final.

As demais opgbes de emolientes eram o carbonato de dicaprilil, palmitato de
isopropila, dodecano e TACC. O carbonato de dicaprilil € 0 palmitato de isopropila ndo sao
emolientes de origem natural. Ambos sdo ésteres respectivamente sintetizados a partir da
reacao de transesterificagdo entre o octanol e o carbonato de dimetila (82) e pela esterificacdo
do &cido palmitico com o isopropanol (83). Por esta razao, estes emolientes ndo foram
considerados para a composicao da formulacdo teste. Seguido dos Oleos vegetais, 0
dodecano foi 0 emoliente de origem vegetal que apresentou a melhor performance oclusiva,
inclusive superior ao TACC. Entretanto, este emoliente apresenta alto custo em relagdo ao
TACC. De acordo com uma pesquisa realizada com fornecedores de matéria-prima, o valor
do Dodecano é aproximadamente 40% mais elevado que o TACC em escala magistral, e
cerca de 70% em escala industrial. Como um dos objetivos da pesquisa € desenvolver uma
formulacdo cosmética com baixo custo, optamos por utilizar o TACC, que é obtido pela
esterificacao entre o glicerol, proveniente de acidos graxos extraidos do 6leo de coco ou de
palma, e uma mistura dos acidos graxos caprilico e caprico (75), além de ser um triglicerideo
de cadeia média (TCM), o que confere ao TACC excelente estabilidade a oxidagdo e boa
estabilidade ao calor, baixa viscosidade e auséncia de odor (84).
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6.CAPITULO II: Ensaio clinico para avaliagdo da
eficacia do sistema umectante da formulacao

6.1. Casuistica e métodos

6.1.1. Selecao dos umectantes cosméticos

Para este estudo foram selecionados trés umectantes: 1,3-propanediol, glicerol e
butilenoglicol.

O 1,3-propanediol foi escolhido como o principal umectante do estudo devido a
sua origem natural. Este umectante é derivado do processo de fermentacdo do agucar de
milho e € uma alternativa ao uso de glicéis derivados do petréleo em produtos cosméticos
(85;86). O efeito do 1,3-propanediol sobre a hidratagdo da pele e melhora da fungdo da
barreira cutanea foi avaliado em trés diferentes concentragées: 5%, 10% e 15%, aplicado
sozinho ou combinado com o glicerol e/ou butilenoglicol.

O glicerol e o butilenoglicol foram selecionados por serem umectantes muito
utilizados em produtos cosméticos skincare. O glicerol € um alcool tri-hidroxilado geralmente
obtido da saponificacdo de lipideos, e é provavelmente o umectante mais utilizado em
produtos cosméticos (87;88). O butilenoglicol, além de sua propriedade umectante, auxilia no
aumento da estabilidade das emulsbdes devido a sua capacidade de se dissolver tanto em
agua como em 6leo (89). A concentragao do glicerol e do butilenoglicol foi mantida em 5% no
experimento.

Os umectantes foram incorporados a uma base cosmética auto emulsionavel.

6.1.2. Delineamento experimental

Foi realizado um estudo clinico aberto, randomizado e controlado com
participantes da pesquisa saudaveis do sexo feminino, todos os fototipos, com idade entre 18
e 57 anos. O Anexo IV apresenta os dados (iniciais, idade e fototipo) dos participantes da
pesquisa incluidos no estudo. Os 30 participantes da pesquisa incluidos no estudo foram
divididos aleatoriamente em trés grupos:

Grupo A: aplicou-se as amostras: 1,3-propanodiol 5%; 1,3-propanodiol 5% mais
(+) butilenoglicol 5%; 1,3-propanodiol 5% + glicerol 5%; 1,3-propanodiol 5% + butilenoglicol
5% + glicerol 5%;

Grupo B: aplicou-se as amostras: 1,3-propanodiol 10%; 1,3-propanodiol 10% +
butilenoglicol 5%; 1,3-propanodiol 10% + glicerol 5%; 1,3-propanodiol 10% + butilenoglicol 5%
+ glicerol 5%;
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Grupo C: aplicou-se as amostras: 1,3-propanodiol 15%; 1,3-propanodiol 15% +
butilenoglicol 5%; 1,3-propanodiol 15% + glicerol 5%; 1,3-propanodiol 15% + butilenoglicol
5% + glicerol 5%.

6.1.3. Critérios de inclusao

Mulheres, com idade entre 18 e 60 anos, todos os fototipos, com pele normal a
seca e integra na regido do estudo, concordancia em aderir aos procedimentos e exigéncias
do estudo informados pelo pesquisador durante a explicagdo do TCLE, anuir a participa¢éo
com a assinatura do TCLE.

6.1.4. Critérios de nao inclusao

Antecedentes de reagdes alérgicas, irritacdo ou sensagbes de desconforto
intensas a produtos de uso tépico: cosméticos ou medicamentos; marcas cutaneas na area
experimental que interfiram na avaliacdo de possiveis reagdes cutaneas (disturbios da
pigmentacdo, mas-formag¢des vasculares, cicatrizes, aumento de pilosidade, sardas e
verrugas em grande quantidade, queimaduras solares); presenca de dermatoses ativas (local
ou disseminada) que possam interferir nos resultados do estudo; uso de anti-inflamatérios nao
hormonais, corticdides, anti-histaminicos, fotossensibilizante ou imunossupressores até 2
semanas antes do estudo; exposicao solar intensa ou a sessao de bronzeamento até 15 dias
antes da avaliacao inicial; tratamento estético ou dermatol6gico corporal até 4 semanas antes
do estudo; tratamentos hormonais ndo estaveis nos ultimos 3 meses; tratamento com vitamina
A &cida e/ou seus derivados até 1 més antes do estudo; pessoas diretamente envolvidas na
realizacao do estudo e seus familiares; estar participando de outro estudo.

6.1.5. Métricas e parametros avaliados

O efeito hidratante dos umectantes foi avaliado através de medidas de
capacitancia e a eficiéncia da barreira cutanea foi avaliada por medidas de perda de agua
transepidermal (TEWL). As medidas foram realizadas antes de aplicar os umectantes (basal),
apo6s 15 minutos, 2 e 6 horas da aplicagéo.

Antes de realizar as medicbes, os participantes da pesquisa permaneceram em
ambiente com temperatura de 20 a 24°C e umidade relativa de 50 a 60 % durante 30 minutos
para aclimatagédo (78). As condigbes ambientais foram mantidas constantes durante todo o
periodo de realizacao do estudo no laboratério.

Para a realizacdo das medidas de capacitancia e TEWL e aplicacao padronizada
dos umectantes foram demarcados retangulos medindo 2,5 x 4,0 cm? na face volar dos
antebracos dos participantes da pesquisa.
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A hidratagdo do estrato cérneo (EC) foi avaliada usando o dispositivo
Corneometer® CM825 (Courage & Khazaka Electronic GmbH, Alemanha), que se baseia na
medicao da capacitancia elétrica, que esta diretamente relacionada ao conteudo de agua no
EC; quanto maior o nivel de hidratacdo do EC, maiores os valores de capacitancia (90). As
medidas de capacitancia sdo convertidas em unidades arbitrarias (u.a.). O valor médio de
cinco medic¢oes obtidas foi utilizado nos célculos.

O dispositivo Tewameter® TM300 (Courage & Khazaka Electronic GmbH,
Alemanha) foi utilizado para medir a TEWL. A TEWL, medida em g/h/m?2, é um parametro
muito usado para avaliar a integridade da barreira da pele (66). O valor médio de duas
medigOes obtidas foi utilizado nos calculos.

6.2. Resultados e discussao

Os resultados obtidos no ensaio clinico para avaliacdo da eficacia do sistema
umectante da formulagdo foram reportados em um artigo.

6.2.1. Artigo 3 - Effects of 1,3-propanediol associated, or not, with butylene
glycol and/or glycerol on skin hydration and skin barrier function

O artigo foi publicado no periddico International Journal of Cosmetic Science,
Volume 46, em 2024 e cuja permissao para reproducdo na integra neste relatério encontra-
se no Anexo V.

Effects of 1,3-propanediol associated, or not, with butylene glycol and/or glycerol on
skin hydration and skin barrier function

Juliana Rodrigues Pinto’, Silas Arandas Monteiro e Silva PhD', Gislaine Ricci Leonardi PhD"

1. Faculty of Pharmaceutical Sciences, University of Campinas (Unicamp), Campinas,

Brazil.

ABSTRACT

OBJECTIVE: This study aimed to assess the effect of 1,3-propanediol at different
concentrations (5%, 10%, or 15%), either applied alone or in combination with butylene glycol
(5%) and/or glycerol (5%), on skin hydration and skin barrier function. The measurements were
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conducted using capacitance to determine skin hydration and trans epidermal water loss
(TEWL) rates to evaluate skin barrier function.

METHODS: A total of 30 healthy female subjects participated in the study. Capacitance and
TEWL measurements were conducted at multiple time points, including before application and
at 15 minutes, 2 hours, and 8 hours after the humectants were applied to the forearms of the
subjects. All subjects provided written informed consent.

RESULTS: The 1,3-propanediol in all concentrations and in all combinations (with butylene
glycol and/or glycerol) increased skin hydration and improved skin barrier function 15 minutes,
2 hours, and 8 hours after application. Glycerol increased the hydration performance of 1,3-
propanediol. The application of 1,3-propanediol at a concentration of 15%, either alone or in
combination with other humectants, reduced the TEWL to a greater extent than lower
concentrations of 1,3-propanediol. Furthermore, the addition of glycerol to 1,3-propanediol
15% improved the skin barrier and reduced TEWL when compared with 1,3-propanediol alone
and with the combination of1,3-propanediol + butylene glycol.

CONCLUSION: The humectants significantly improved skin hydration and reduced TEWL
throughout the 8-hour time course. The increase in 1,3-propanediol concentration, as well as
its combination with glycerol, provided a greater benefit to the skin, improving both hydration
and the skin barrier function.

Keywords:
Skin hydration, skin barrier function, humectant, capacitance, TEWL

INTRODUCTION

Dryness is a prevalent skin condition that can either be a non-pathological
occurrence or be linked to a dermatological disorder, such as xerosis. Xerosis is a common
skin disorder characterized by excessive dehydration, resulting in the formation of scales and
a rough texture on the skin surface (1).

The water content of the stratum corneum directly affects its hydration level. In
normal conditions, a healthy stratum corneum typically contains around 15% to 20% water.
When the water content drops below 10%, visible scales may form, and the skin can appear
rough and dry (2). The epidermis has its own natural mechanisms, including the presence of
natural moisturizing factors, to prevent skin dryness. However, moisturizers can be applied
topically to the skin to help prevent this undesired condition.

The main objective of moisturizers is to replenish lipid on the skin surface after

cleansing. However, moisturizers are required to fulfill four fundamental requirements: to make
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the skin smooth and soft, enhance skin hydration, improve overall appearance, and potentially
deliver active ingredients to the skin surface (3).

The use of humectant ingredients in moisturizers function to combat skin dryness.
Humectants are excipients that possess hygroscopic properties, enabling them to attract and
retain water molecules. As a result, they increase the water content of the skin, enhancing
water absorption from the dermis into the epidermis, as well as by absorbing water from the
external environment (4). When humectants penetrate the stratum corneum, they augment the
level of water content, resulting in a softer texture, improved flexibility, enhanced mechanical
strength, and a tendency to smooth out scales on the skin’s surface (5). Commonly used
humectants in cosmetic products include glycerol, urea, sodium lactate, sodium PCA,
panthenol, propylene glycol, butylene glycol, vitamins, and hyaluronic acid (3,6).

Glycerol is probably the most commonly used humectant (6). Its effectiveness
stems from its ability to bind and retain water in the stratum corneum, resulting in long-lasting
moisturization. Additionally, glycerol has been found to prevent moisture-induced crystalline
phase transitions in stratum corneum lipids, thereby improving the skin barrier function (7).
Butylene glycol, apart from its humectant properties, serves as a valuable coupling agent that
enhances emulsion stability. Its ability to dissolve in both water and oil enables it to improve
the stability of emulsions (8). As a natural humectant derived through the fermentation process
of corn sugar, 1,3-propanediol offers an alternative to petroleum-based glycols like propylene
glycol (PG), butylene glycol (BG) and glycerin in cosmetic products (9,10).

OBJECTIVE

This study aimed to assess the effect of 1,3-propanediol at different concentrations
(5%, 10%, or 15%), either applied alone or in combination with a 5% concentration of butylene
glycol (butylene glycol 5%) and/or a 5% concentration of glycerol (glycerol 5%), on skin
hydration and skin barrier function. The measurements were conducted using capacitance to
determine skin hydration and trans epidermal water loss (TEWL) rates to evaluate skin barrier

function.

MATERIALS AND METHODS
Study population and ethical approval

A total of 30 healthy female subjects in the age range of 18 to 57 years, with non-
pathological dry skin participated in the study. The participants did not apply any
dermatological or cosmetic products on their forearms for 48 hours prior to the study. The
inclusion criteria were (i) absence of history of allergic reactions, irritation, or intense
sensations of discomfort with products of topical use, (ii) present a non-pathological dry skin.
Exclusion criteria were: (i) pregnancy or breastfeeding, (ii) presence of active dermatosis (local
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or spread), (iii) intensive exposure to sunlight or artificial ultraviolet rays up to two weeks before
the start of the study, (iv) esthetical and dermatological treatment up to four weeks prior to
study, (v) treatment with acidic vitamin A and/or its derivatives up to one month before the
study.

The comparative and controlled study was approved by the Ethics in Research
Committee, according to the study protocol number 29880820.2.0000.5404, and was
conducted in accordance with the Good Clinical Practice and the Declaration of Helsinki.

Written informed consent was obtained from all participants before enrolment.

Test humectants
Table | lists the humectants evaluated in this study, including the corresponding
supplier and the country of origin.

Table |
List of humectants evaluated in the study.

INCI* Name Supplier Country of origin
1,3-propanediol (Zemea®) Sarfam Brazil
butylene glycol Mapric Brazil
glycerin Fagron Brazil

*INCI: International Nomenclature of Cosmetic Ingredients.

The primary test humectant, 1,3-propanediol, is shown in Figure 1. It is a colourless
and viscous liquid miscible with water. This multifunctional ingredient may be used as a
humectant, emollient, preservative-booster, viscosity enhancer, and/or natural solvent in a
wide variety of personal care products. Due to its solvency properties, it also enables effective
delivery of certain activities to the skin (10).

NN

Figure 1. Chemical structure of 1,3 propanediol.

OH OH

Glycerol, also known as propane-1,2,3-triol or trihydroxypropane, has the
molecular formula CsHsOs. The chemical structure, as shown in Figure 2, comprises three
hydrophilic hydroxyl groups that are responsible for its hygroscopicity and water solubility
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(11). Glycerol forms a persisting deposit within the lipids of the stratum corneum, without
disrupting the liquid crystallinity or lamellar structure. This unique property allows glycerol to
accumulate in the stratum corneum, contributing to its exceptional skin hydration effect (12).

OH

Figure 2. Chemical structure of glycerol.

Butylene glycol (C4H1002), as shown in Figure 3, is a clear, almost colourless,
viscous, hygroscopic liquid. It is used in cosmetics primarily as a humectant, especially in hair
sprays and setting lotions (13). While the 1,3-butylene glycol has less of a moisturizing effect
than glycerol, it is used as a preservative in cosmetics materials (14).

OH

Figure 3. Chemical structure of butylene glycol.

The selection of 1,3-propanediol as the main humectant evaluated in this study
was motivated by its attributes as a skin-friendly, natural, and petroleum-free substitute for
glycols found in cosmetics formulations (8,15). Glycerin and butylene glycol were included in
the study due to their frequent use as humectants in skin care cosmetics (6).

Equipment

The skin capacitance and TEWL rates were measured by using the Corneometer®
CM825 and Tewameter® TM300 probes (Courage & Khazaka Electronic GmbH, Kéln,
Germany).

Experimental design
The participants were divided into three different groups (composed of 10
participants each). The difference between the groups was the concentration of 1,3-
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propanediol, which increased by 5% in each group (from 5% to 15%). The concentration of
butylene glycol and glycerol was maintained at 5% for all study groups.

Each participant’s volar forearm was marked with a total of five sites, each
measuring 2.5 x 4.0 cm. Of these sites, four were designated for the application of the test
humectants, while one area served as a control without any product application. The test
humectants applied per group are described below:

(i) Group 01: a 5% concentration of 1,3-propanediol (1,3-propanediol 5%), 1,3-
propanediol 5% plus (+) butylene glycol 5%, 1,3-propanediol 5% + glycerol 5%, and 1,3-
propanediol 5% + butylene glycol 5% + glycerol 5%;

(if) Group 02: a 10% concentration of 1,3-propanediol (1,3-propanediol 10%), 1,3-
propanediol 10% + butylene glycol 5%, 1,3-propanediol 10% + glycerol 5%, and 1,3-
propanediol 10% + butylene glycol 5% + glycerol 5%;

(ii) Group 03: a 15% concentration of 1,3-propanediol (1,3-propanediol 15%), 1,3-
propanediol 15% + butylene glycol 5%, 1,3-propanediol 15% + glycerol 5%, and 1,3-
propanediol 15% + butylene glycol 5% + glycerol 5%.

The application of the humectants was carried out in the ratio of 2 uL/cm? (20 pL
in each evaluation site). They were spread homogeneously on the respective areas of
evaluation with the aid of a disposable finger stall.

Acclimatization condition

Prior to conducting the skin hydration and TEWL measurements, the participants
were required to rest for 30 minutes with their forearms exposed in an environment maintained
at a temperature range of 20 to 24 °C and a relative air humidity of 50 to 60%. These
environmental conditions align with the recommendations set by the European Group for
Efficacy Measurements on Cosmetics and Other Topical Products (EEMCO) (16). Throughout
the study the ambient conditions were carefully controlled, to ensure that they remained

constant during the execution of the study and the subjects’ presence in the laboratory.

Bio-instrumental evaluation

Capacitance and TEWL measurements were performed before and after 15
minutes, 2 hours, and 8 hours of application of the humectants on the volar forearms of the
subjects.

Skin capacitance was expressed as the mean + S.D. (standard deviation) of five
readings taken at each site marked on the volar forearm, including the control area, at each
assessment time. In total, 1000 values were collected for each study group.
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The percentage (%) increase in skin hydration was calculated by the equation: %
= 100 x (capacitance after application of the humectants — baseline capacitance) / baseline
capacitance.

TEWL rate was expressed as the mean £ S.D. of duplicate readings taken at each
site marked on the volar forearm, including the control area, at each assessment time. In total,
400 values were collected for each study group.

The percentage (%) decrease in TEWL was calculated by the equation: % = 100 x
(baseline TEWL — TEWL after application of the humectants) / baseline TEWL.

Safety assessment

The tolerance of the humectant products was assessed 8 hours after application.
This evaluation involved observing and documenting any signs of skin irritation, such as
erythema (redness), pruritus (itching), burning sensations, or any other skin complaints that
may have arisen on the forearms. The study was followed up by a dermatologist. The
spontaneous reports of discomfort sensations by the subjects were also recorded and clinically
evaluated.

Statistical Analysis

Mean values and standard deviations were calculated. The normal distribution of
the data was checked by the Shapiro-Wilk test. Statistical analysis was adapted to each assay.
One-way ANOVA test was used with Tukey’s test to verify the baseline homogeneity among
the subjects included in each group and between the study groups, and to compare the effect
of different combinations of the humectants with each other. One-way ANOVA test was used
with Dunnett’'s test to compare the significance of skin hydration and TEWL variation
throughout the study (baseline versus post-application) and to compare the effect of the
humectants with the untreated area.

RESULTS:
Skin hydration

A significant increase (p < 0.05) in skin hydration was found after 15 minutes, 2
hours, and 8 hours of application of the 1,3-propanediol in all concentrations and in all
combinations (with butylene glycol or glycerol or both), relative to the hydration prior to the
application of the humectants. The same results were observed in the comparison with the
untreated area.

Figure 4 shows the increase in capacitance after the application of four different
combinations of humectants, relative to the baseline capacitance measurements obtained prior

to the application of the humectants.
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Figure 4. Increase in capacitance after the application of different combinations of humectants,
relative to the baseline capacitance measurement obtained prior to the application of the
humectants. Humectants applied comprised (A) combination with 5% of 1,3-propanediol; (B)
combination with 10% of 1,3-propanediol; (C) combination with 15% of 1,3-propanediol. Data
are mean * SEM, n = 10 participants for each study group.

The statistical significance of the impact of the humectants on skin hydration was
analyzed using two main criteria:

(a) Comparison between different combinations of humectant with the same
concentration of 1,3-propanediol:
i. No significant difference was observed between 1,3-propanediol and 1,3-
propanediol + butylene glycol after 15 minutes, 2 hours, and 8 hours of application;
ii. The combination of 1,3-propanediol + glycerol provided skin hydration
significantly (p < 0.05) higher after 15 minutes, 2 hours, and 8 hours of application, when
compared with the 1,3-propanediol;
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ii. The combination of 1,3-propanediol + glycerol provided skin hydration
significantly (p < 0.05) higher, when compared with the 1,3-propanediol + butylene glycol: 1,3-
propanediol 5% + glycerol 5% provided skin hydration significantly (p < 0.05) higher after 15
minutes, 2 hours, and 8 hours of application, when compared with the 1,3-propanediol 5% +
butylene glycol 5%; 1,3-propanediol 10% + glycerol 5% provided skin hydration significantly (p
< 0.05) higher after 2 and 8 hours of application, when compared with the 1,3-propanediol 10%
+ butylene glycol 5%:; 1,3-propanediol 15% + glycerol 5% provided skin hydration significantly
(p < 0.05) higher after 2 and 8 hours of application, when compared with the 1,3-propanediol
15% + butylene glycol 5%.

iv. The combination of 1,3-propanediol + butylene glycol + glycerol provided skin
hydration significantly (p < 0.05) higher, when compared with the 1,3-propanediol: 1,3-
propanediol 5% + butylene glycol 5% + glycerol 5% provided skin hydration significantly (p <
0.05) higher after 15 minutes and 2 hours of application, when compared with the 1,3-
propanediol 5%; 1,3-propanediol 10% + butylene glycol 5% + glycerol 5% provided skin
hydration significantly (p < 0.05) higher after 15 minutes, 2 hours, and 8 hours after application,
when compared with the 1,3-propanediol 10%; 1,3-propanediol 15% + butylene glycol 5% +
glycerol 5% provided skin hydration significantly (p < 0.05) higher after 15 minutes, 2 hours,
and 8 hours after application, when compared with the 1,3-propanediol 15%;

v. The combination of 1,3-propanediol + butylene glycol + glycerol provided skin
hydration significantly (p < 0.05) higher, when compared with the 1,3-propanediol + butylene
glycol: 1,3-propanediol 5% + butylene glycol 5% + glycerol 5% provided skin hydration
significantly (p < 0.05) higher after 15 minutes, 2 hours, and 8 hours of application, when
compared with the 1,3-propanediol 5% + butylene glycol 5%. The same result was observed
for the same combinations with a concentration of 10% and 15% of 1,3-propanediol.

vi. The combination of 1,3-propanediol 10% + butylene glycol 5% + glycerol 5%
provided skin hydration significantly (p < 0.05) higher after 15 minutes of application, when
compared with the 1,3-propanediol 10% + glycerol 5%. The same result was observed for the
same combination with a concentration of 15% of 1,3-propanediol.

(b) Comparison between the same combination of humectant and different
concentration of 1,3-propanediol.
i. 1,3-propanediol 15% provided skin hydration significantly (p < 0.05) higher after
15 minutes and 2 hours of application, when compared with the 1,3-propanediol 5%, and
provided skin hydration significantly (p < 0.05) higher after 15 minutes, 2 hours, and 8 hours
of application, when compared with the 1,3-propanediol 10%.



65

ii. 1,3-propanediol 10% + butylene glycol 5% provided skin hydration significantly
(p < 0.05) higher after 15 minutes of application, when compared with the 1,3-propanediol 5%
+ butylene glycol 5%.

iii. 1,3-propanediol 10% + glycerol 5% provided skin hydration significantly (p <
0.05) higher after 15 minutes of application, when compared with the combination of 1,3-
propanediol 5% + glycerol 5%; 1,3-propanediol 15% + glycerol 5% provided skin hydration
significantly (p < 0.05) higher after 15 minutes of application, when compared with the
combination of 1,3-propanediol 5% + glycerol 5%.

iv. 1,3-propanediol 10% + butylene glycol 5% + glycerol 5% provided skin hydration
significantly (p < 0.05) higher after 15 minutes of application, when compared with the
combination of 1,3-propanediol 5% + butylene glycol 5% + glycerol 5%; 1,3-propanediol 15%
+ butylene glycol 5% + glycerol 5% provided skin hydration significantly (p < 0.05) higher after
15 minutes of application, when compared with the combination of 1,3-propanediol 5% +
butylene glycol 5% + glycerol 5%.

Table Il shows the percentage increase in skin hydration provided by all
combinations of humectants with different concentrations of 1,3-propanediol, relative to the
baseline capacitance measurement obtained prior to the application of the humectants.
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Table Il
The percentage increase in skin hydration due to the addition of humectants, relative to the
baseline capacitance measurement obtained prior to the application of the humectants

Increase in skin hydration (%)

Humectants
After 15 minutes After 2 hours After 8 hours
propanediol 5% 23.8+56 17128 115220
propanediol 10% 31623 117225 68+1.8
propanediol 15% 55.0+£6.8 289+41 16.1 £ 3.1
propanediol 5% + butylene glycol 5% 309+6.7 16.7 4.1 92+23
propanediol 10% + butylene glycol 5% 508 +84 128128 68+1.8
propanediol 15% + butylene glycol 5% 54.3+8.6 26.3+£5.3 8321
propanediol 5% + glycerol 5% 465 +£6.5 428+4.0 272+25
propanediol 10% + glycerol 5% 66.2+5.2 30.3+£31 209+£29
propanediol 15% + glycerol 5% 748 £6.2 486 £5.0 30.3+x44
propanediol 5% + glycerol 5% + butylene 579+49 411+ 31 219+35
glycol 5%
propanediol 10% + glycerol 5% + butylene 90.2+94 345+26 195+26
glycol 5%
propanediol 15% + glycerol 5% + butylene 101.6 £12.8 50.2+8.2 25.7+3.0
glycol 5%

Note: Data are mean + SEM, n = 10 participants for each study group.

Skin barrier:

A significant decrease (p < 0.05) in skin TEWL was found after 15 minutes, 2 hours,
and 8 hours of application of the 1,3-propanediol in all concentrations and in all combinations
(with butylene glycol or glycerol or both), relative to the TEWL measurement prior to the
application of the humectants. The same results were observed in the comparison with the
untreated area.

Figure 5 shows the decrease in TEWL after the application of four different
combinations of humectants, relative to the baseline TEWL measurement obtained prior to the
application of the humectants.
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Figure 5. Decrease in TEWL after the application of different combinations of humectants,
relative to the baseline TEWL measurement obtained prior to the application of the
humectants. Humectants applied comprised (A) combination with 5% of 1,3-propanediol; (B)
combination with 10% of 1,3-propanediol; (C) combination with 15% of 1,3-propanediol. Data
are mean +* SEM, n = 10 participants for each group.

The statistical significance of the humectant combination on the skin barrier
function was considered in two ways:

(a) Comparison between different combinations of humectant and the same
concentration of 1,3-propanediol:

i. 1,3-propanediol 15% + glycerol 5% decreased TEWL significantly (p < 0.05) more
after 15 minutes, 2 hours, and 8 hours of application, when compared with the 1,3-propanediol
15%; 1,3-propanediol 15% + glycerol 5% decreased TEWL significantly (p < 0.05) more after
2 hours of application, when compared with the 1,3-propanediol 15% + butylene glycol 5%;

ii. 1,3-propanediol 5% + butylene glycol 5% + glycerol 5% decreased TEWL
significantly (p < 0.05) more after 2 hours of application, when compared with the 1,3-
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propanediol 5%; 1,3-propanediol 15% + butylene glycol 5% + glycerol 5% decreased TEWL
significantly (p < 0.05) more after 15 minutes of application, when compared with the 1,3-
propanediol 15%.

(b) Comparison between the same combination of humectant and different
concentration of 1,3-propanediol.

i. 1,3-propanediol 15% decreased TEWL significantly (p < 0.05) more after 2 hours
of application, when compared with the 1,3-propanediol 5% and 1,3-propanediol 10%.

ii. 1,3-propanediol 15% + butylene glycol 5% decreased TEWL significantly (p <
0.05) more after 2 hours of application, when compared with the 1,3-propanediol 5% + butylene
glycol 5%, and after 2 and 8 hours of application when compared with the 1,3-propanediol 10%
+ butylene glycol 5%.

iii. 1,3-propanediol 15% + glycerol 5% decreased TEWL significantly (p < 0.05)
more after 15 minutes, 2 hours, and 8 hours of application, when compared with the
combination of 1,3-propanediol 5% + glycerol 5%; 1,3-propanediol 15% + glycerol 5%
decreased TEWL significantly (p < 0.05) more after 15 minutes, 2 hours, and 8 hours of
application, when compared with the combination of 1,3-propanediol 10% + glycerol 5%;

iv. 1,3-propanediol 15% + butylene glycol 5% + glycerol 5% decreased TEWL
significantly (p < 0.05) more after 15 minutes, when compared with the 1,3-propanediol 5% +
butylene glycol 5% + glycerol 5%, and after 15 minutes, 2 hours, and 8 hours of application
when compared with the 1,3-propanediol 10% + butylene glycol 5% + glycerol 5%.

Table Il shows the percentage decrease in skin TEWL provided by all
combinations of humectants with different concentrations of 1,3-propanediol, relative to the
baseline TEWL measurement obtained prior to the application of the humectants.
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Table Il
The percentage decrease in skin TEWL due to the addition of humectants, relative to the
baseline TEWL measurement obtained prior to the application of the humectants.

Decrease in TEWL (%)

Humectants
After 15 minutes  After 2 hours After 8 hours
propanediol 5% 55+1.0 52+11 50+0.8
propanediol 10% 55+0.7 59+£07 50+£06
propanediol 15% 6.9+1.0 82+08 6.5+0.9
propanediol 5% + butylene glycol 5% 7.7£12 54+13 6.1+1.4
propanediol 10% + butylene glycol 5% 7507 6.6 £0.5 46+0.5
propanediol 15% + butylene glycol 5% 94+09 96+0.8 8.0£0.8
propanediol 5% + glycerol 5% 7710 7.7+£0.8 5608
propanediol 10% + glycerol 5% 6.6+1.1 7.8+x09 56=+07
propanediol 15% + glycerol 5% 120+14 13.2+£1.3 10.2£1.0
propanediol 5% + glycerol 5% + butylene 98+15 10.0+1.3 7.5+11
glycol 5%
propanediol 10% + glycerol 5% + butylene 7.0+£06 7.3+06 59+05
glycol 5%
propanediol 15% + glycerol 5% + butylene 11.8+£1.3 12.3+£14 92+09
glycol 5%

Note: Data are mean * SEM, n = 10 patticipants for each study group.

Safety assessment
No adverse events related to the application of the products were reported by the
dermatologist throughout the study, and no subject reported any discomfort sensation or skin

disorders during the study.

DISCUSSION

The study aimed to assess the effect of different concentration of 1,3-propanediol,
applied alone or in combination with butylene glycol and/or glycerol, on skin properties. The
evaluation of skin hydration was conducted using a Corneometer® CM825, while skin barrier
function was assessed using a Tewameter® TM300. Tolerance of the various humectants was

evaluated by a dermatologist.
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Among the cohort of 30 female research subjects included in the study, no adverse
reactions were reported or observed.

The findings demonstrated a statistically significant hydration effect of 1,3-
propanediol. This was evidenced by an increase in skin capacitance across all concentrations
and combinations (with butylene glycol and/or glycerol), relative to the hydration levels prior to
the addition of any humectant. This effect was also observed in the improvement of skin barrier
function, as indicated by a decrease in skin trans epidermal water loss (TEWL).

The capacitance evaluation showed that while the addition of butylene glycol to
1,3-propanediol did not significantly enhance the hydration performance of 1,3-propanediol
alone, the addition of glycerol did. Furthermore, when comparing the combinations of 1,3-
propanediol with glycerol and 1,3-propanediol with butylene glycol, it was evident that the
combination of 1,3-propanediol with glycerol exhibited greater effectiveness in enhancing skin
hydration. This finding indicates that glycerol possesses superior skin hydration properties than
butylene glycol. Glycerol is widely used in pharmaceutical and cosmetic formulations due to its
favorable emollient and humectant properties, attributed to its hygroscopicity nature (17). It has
the ability to diffuse into the stratum corneum and retain water within the skin (11). The skin
moisturizing effects of glycerol are influenced by the amount of the absorbed humectant in the
stratum corneum as well as its concentration profile (18).

The most favorable combination of humectants for skin hydration purpose was 1,3-
propanediol + butylene glycol + glycerol. The variation in the concentration of the 1,3-
propanediol from 5% to 10% and 15%, did not however significantly increase skin hydration.
These results suggest that using a combination of ingredients with a low concentration is
preferable to using a single ingredient, such as 1,3-propanediol, at a high concentration.

When considering the skin barrier, it was found that the application of 1,3-
propanediol at a concentration of 15%, either alone or in combination with other humectants,
reduced TEWL. The addition of glycerol improved the performance of 1,3-propanediol 15%
alone, from 15 minutes to 8 hours after application. The combination with glycerol also
outperformed the combination of 1,3-propanediol 15% + butylene glycol after 2 hours.

Despite the evidence of the effectiveness of humectants in improving skin barrier
function after 15 minutes, 2 hours, and 8 hours of application, when compared with the baseline
and the untreated area, no combination of humectants significantly reduced TEWL relative to
the other combinations. While differences were observed between the concentrations of 1,3-
propanediol and/or between the combinations of humectants, these differences were minor
when compared with the results observed in the assessment of skin hydration.

The proper choice of humectants tends to influence the hydration performance of

a cosmetic formulation. Understanding how humectants act on the stratum corneum when
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applied alone or in combination is an important tool in developing more effective cosmetic

formulations.

CONCLUSION

The overall results showed that the humectants evaluated in this study significantly
increased skin hydration and significantly reduced TEWL throughout the 8-hour time course.

Furthermore, the increase in 1,3-propanediol concentration, in conjunction with its
combination with glycerol, resulted in both enhanced hydration and improved skin barrier
function.

Understanding the mechanism through which cosmetic ingredients interact with
the stratum corneum is important for the development of effective moisturizing formulations.
This knowledge assists in creating an optimal combination of ingredients to achieve maximum
skin hydration. By determining how these ingredients work, cosmetic formulators can create
moisturizers that effectively penetrate the skin and provide long-lasting hydration.
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6.3. Discussao

Conforme os resultados publicados no artigo 3, a aplicagao do 1,3-propanediol em
todas as concentragbes avaliadas, e em todas as combinagdes, foi capaz de proporcionar
aumento na hidratagdo e melhora na fungao da barreira cutanea por até 8 horas. O aumento
na concentracao do 1,3-propanediol potencializou 0 aumento da hidratagdo e a melhora da
fungéo da barreira da pele.

A combinagédo com o glicerol contribuiu tanto para o aumento da hidratagdo da
pele, quanto para a melhora da funcdo de barreira. A combinacdo de umectantes que
apresentou a melhor performance hidratante foi a 1,3-propanediol + glicerol + butilenoglicol.
Assim, o sistema umectante selecionado para compor a formulagao teste foi o 1,3-propanediol
15% + glicerol 5% + butilenoglicol 5%.
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7.CAPITULO llI: Desenvolvimento e avaliagéo
da estabilidade da formulacao teste

7.1. Materiais e métodos

7.1.1. Composicao e preparo da formulacao teste

teste.

A Tabela 1 apresenta a composicao e funcao de cada ingrediente da formulacao

Tabela 1. Composi¢do quali-quantitativa da formulagéo teste.

Fase Ingrediente (INCI name) Funcao Concentracao (%)
Caprylic/Capric Triglyceride Emoliente 7,00
Cetyl Alcohol Emoliente 2,00
A PEG-8 Stearate (and) Glyceryl Stearate (and) Emulsificante 2,00
Cetearyl Alcohol (and) Sorbitan Oleate
Squalane Emoliente 1,00
Pentaerythrityl Tetra-di-t-butyl Antioxidante 0,10
Hydroxyhydrocinnamate
|
Propanediol (1,3-propanediol) Umectante 15,0
Butylene Glycol Umectante 5,0
B
Glycerin Umectante 5,0
Acrylates/C10-30 Alkyl Acrylate Crosspolymer Emulsificante 1,20
polimérico
Disodium EDTA Quelante 0,10
Aqua Veiculo Q.S. 100
| .
Isononyl isononanoate Ester emoliente 3,00
Cyclopentasiloxane Silicone volatil 2,0
C
Phenoxyethanol (and) Ethylhexylglycerin Conservante 0,50
Parfum Modificador 0,10
organoléptico
Legenda: INCI name = International Nomenclature of Cosmetic Ingredients / Nomenclatura

Internacional de Ingredientes Cosméticos / Q.S. = quantidade suficiente
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A fase oleosa (A) e aquosa (B) foram aquecidas separadamente a temperatura de
75°C. Em seguida, a fase A foi vertida lentamente sobre a fase B sob agitacdo constante e
continua de 800 rpm em agitador magnético, mantendo o aquecimento por 3 minutos, e apos
manteve-se a agitacdo por mais 5 minutos sem aquecimento. A fase adicional (C) foi
incorporada quando a emulsao atingiu temperatura de 40°C e retornou a agitagéo por mais
10 minutos (91). O pH da emulsao foi ajustado com solucao de hidréxido de sodio (NaOH) a
1%.

7.1.2. Estabilidade acelerada da formulacao

O teste de estabilidade acelerada da formulacao foi realizado segundo o Guia de
Estabilidade de Produtos Cosméticos da Anvisa (92).

As amostras da formulagdo foram acondicionadas em frascos de vidro neutro,
transparente e com tampa para garantir a vedacao. Apds, as amostras foram armazenadas
em triplicata nas seguintes condicbes ambientais: a) temperatura ambiente; b) aquecimento
em estufa a 37 £ 2°C; c) resfriamento em geladeira a 5 £ 2°C. As amostras foram analisadas
previamente ao armazenamento e aos 30°, 60° e 90° dias. Os parametros avaliados foram:
caracteristicas organolépticas (aspecto, cor e odor), separacao de fases por centrifugacao e
pH.

7.1.2.1. Avaliacao organoléptica

As caracteristicas das amostras foram observadas visualmente verificando a
ocorréncia de modificagbes macroscopicas, tais como: separagcao de fase, formacao de
grumos, precipitados; bem como a cor e o odor em relagédo ao padrao estabelecido.

7.1.2.2. Centrifugacao

O ensaio de centrifugacao foi realizado segundo as recomendacdes do Guia de
Estabilidade de Produtos Cosméticos da Anvisa (92). As amostras foram centrifugadas em
tubo de ensaio cénico graduado para centrifuga (Fanem Ltda) com ciclo de 3000 rpm por 30
minutos em temperatura ambiente. Para a centrifugacdo das amostras foi usada a centrifuga
Novatécnica-NT820 com rotor de angulo fixo (Novatecnica Equipamentos para Laboratorios,
S&o Paulo, Brasil).

7.1.2.3. Determinacao do pH

A determinacao do pH foi realizada com as amostras diluidas em agua destilada
(1:10 p/v), homogeneizadas e submetidas a leitura no peagémetro Digimed DM-22 (Digimed
Instrumentagéo Analitica, S&o Paulo, Brasil).
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7.1.3. Microscopia de luz polarizada

A avaliagdo microscopica de luz polarizada foi utilizada para verificar a presenca
de cristais liquidos (CL). Apds 24 horas do preparo da formulagdo, uma pequena quantidade
da amostra foi colocada sobre a lamina de vidro e coberta com uma laminula, e foi submetida
a analise no microscopio de luz polarizada em aumento de 200X. As imagens foram
capturadas por uma camera digital acoplada ao microscopio Axio Lab.A1 (Zeiss, Alemanha)
e analisadas pelo Software Zeiss Zen.

7.2. Resultados e discussao

7.2.1. Teste de estabilidade acelerada

No teste de estabilidade acelerada foi verificado possiveis sinais de instabilidade
da formulagcado com o ensaio de centrifugacao, além das caracteristicas organolépticas e o pH
da formulagéo.

No teste de centrifuga as amostras foram armazenadas em triplicata na
temperatura ambiente, estufa (37 + 2°C) e geladeira (5 + 2°C) e avaliadas apés 30, 60 e 90
dias do preparo. A Figura 8 ilustra as amostras apds o teste de centrifuga em cada condigéo

de armazenamento e tempo de avaliagdo.

T30 Te0 T90

Figura 8. Imagem fotografica das amostras submetidas ao ensaio de centrifugagao.
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Durante o periodo de 90 dias a formulacao teste se manteve estavel, ou seja, nao
foi constatado separacdo de fase, precipitacdo, formacdo de caking, coalescéncia, ou
quaisquer outros sinais de instabilidade da emulsédo apos o teste de centrifuga (92). O mesmo
resultado foi observado para as amostras submetidas a diferentes condicoes de
armazenamento.

Na avaliagdo organoléptica a formulagdo teste se manteve estavel, ndo sendo
observada alteracao de aspecto, cor e odor ao longo dos 90 dias de estudo para as amostras
acondicionadas em temperatura ambiente e estufa. As amostras armazenadas em geladeira
apresentaram aspecto levemente mais consistente, mas sem alteragao de cor e odor.

O pH da formulagdo também se manteve estavel ao longo do estudo,
permanecendo préximo ao pH fisioldégico da pele que é de 4,0 26,0 (93). A Tabela 2 apresenta
os valores médios e o desvio padrao (SD) do pH das ftriplicatas em cada condigéo de
armazenamento e tempo de avaliagao.

Tabela 2. Média + SD do pH obtido ao longo do estudo.

Tempo de Condicédo de armazenamento
avaliacao | 1
Temperatura ambiente Estufa (37 £ 2°C) Geladeira (5 £ 2°C)
TO 4.7+0.04 - -
T30 43+0.10 4.7+0.10 4.4 +0.22
T60 45+0.05 4.8+0.03 4.3+0.03
T90 4.3+£0.09 4.7 £0.08 44+0.04

E importante que o pH da formulacdo cosmética permaneca préximo ao pH
fisiologico da pele para ndo agredir o manto acido do EC. Isto garante a integridade da
atividade antimicrobiana inata da pele e varios bioprocessos, como descamacao e sintese
lipidica (94).

7.2.2. Microscopia de luz polarizada

A Figura 9 ilustra a imagem microscépica obtida ap6s 24 horas do preparo da

formulacao teste onde é possivel observar estruturas liquido cristalinas.
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Figura 9 - Imagem microscépica da formulacéo teste apds 24 horas do preparo, em aumento de 200X

e luz polarizada.

Os cristais liquidos (CL) sao descritos como estruturas de caracteristicas
intermediarias entre o estado solido e liquido da matéria (95).

A utilizacdo de CL em cosmeéticos apresenta vantagens funcionais como:
estabilizacao de emulsées, promovem liberacado controlada de ativos, incorporacao de ativos
em matrizes cristalinas liquidas ou mesmo em formulagdes que os contenham, pois os cristais
liquidos protegem as substancias ativas sensiveis a degradacgao térmica ou fotodegradacao,
e promovem aumento da retencdo de agua no SC proporcionando aumento na hidratagéo
cuténea (96). Além disso, os CL apresentam alta afinidade pela epiderme e podem ser
absorvidos no EC, auxiliando na restauracao da fungéo da barreira cutanea (97).

7.3. Conclusao

O estudo de estabilidade é fundamental para fornecer informag¢des adequadas para a
tomada de decisbes sobre o desenvolvimento do produto, em um curto espago de tempo.
Conforme os resultados obtidos no teste de estabilidade concluimos que a formulagao teste
pode ser considerada estavel em diferentes condi¢des climaticas, uma vez que ndo foram
identificados sinais de instabilidade, como separagdo de fase ou precipitacado e alteracoes
organolépticas, na formulacéo. A presencga de cristais liquidos identificados apds 24 horas do
preparo da formulagéo também contribui para a estabilidade da férmula. Assim, a formulagao
teste foi aprovada no ensaio de estabilidade, podendo ser produzida em maior escala para o
ensaio clinico de avaliagao da eficacia do produto final.
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8.CAPITULO IV: Ensaio clinico para avaliagao
da eficacia da formulacao teste

8.1. Casuistica e métodos
8.1.1. Delineamento experimental

Foi realizado um estudo clinico aberto, randomizado e controlado com
participantes da pesquisa saudaveis (nao-diabéticos) e com diabetes tipo | e Il, ambos os
sexos, todos os fototipos e idade entre 61 e 81 anos. O Anexo VI apresenta os dados dos
participantes da pesquisa incluidos no estudo. Os 30 participantes da pesquisa incluidos no
estudo foram divididos em dois grupos:

Grupo diabético: 15 participantes da pesquisa com idade entre 61 e 79 anos; 13
(87%) participantes do sexo feminino e 2 (13%) do sexo masculino; 10 (67%) participantes
portadores de DM tipo Il e 05 (33%) de DM tipo |. Todos os participantes da pesquisa incluidos
no grupo diabético finalizaram o estudo.

Grupo saudavel (nao-diabético): 15 participantes da pesquisa com idade entre 61
e 81 anos; 15 (100%) participantes do sexo feminino; 2 participantes da pesquisa desistiram
do estudo e apenas 13 participantes da pesquisa completaram o estudo.

Dos 30 participantes da pesquisa incluidos no estudo, 13 (43%) apresentavam
sinais de DP em estagio | e 17 (57%) ndo apresentavam sinais de DP. Todos os participantes
diagnosticados com DP eram do sexo feminino (100%); 05 participantes da pesquisa com
diabetes mellitus (38) e 08 participantes da pesquisa saudaveis (62%).

Dos 13 patrticipantes da pesquisa com sinais de DP, 8 (62%) relataram sentir que
a pele machuca e sangra com facilidade, 10 (77%) relataram que a pele fica roxa com
facilidade e 9 (69%) relataram sentir a pele muito fina.

A avaliacédo clinica dermatoldgica constatou que 13 (100%) dos participantes
apresentavam atrofia cutanea e pseudocicatrizes, 12 (92%) apresentavam purpura senil e 2
(15%) apresentavam escoriacdes superficiais na pele.

Os dois participantes da pesquisa que desistiram do estudo apresentavam sinais
de dermatoporose no estagio |. Assim, o estudo foi concluido com 11 participantes da
pesquisa com sinais de DP e 17 participantes da pesquisa sem sinais de DP.

8.1.2. Critérios de inclusao

Grupo diabético: Idade entre 60 e 90 anos; ambos 0s sexos; possuir Diabetes
Mellitus tipo | ou Il; fototipo | a V; concordancia em aderir aos procedimentos e exigéncias do
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estudo; concordancia em nao realizar tratamentos dermatoldgicos e/ou estéticos corporais até
a finalizacao do estudo; consentir a participacao com a assinatura do TCLE.

Grupo saudavel: Idade entre 60 e 90 anos; ambos os sexos; fototipo | a V;
concordancia em aderir aos procedimentos e exigéncias do estudo; concordancia em nao
realizar tratamentos dermatolégicos e/ou estéticos corporais até a finalizacdo do estudo;
consentir a participacao com a assinatura do TCLE.

Para a inclusédo dos participantes da pesquisa com dermatoporose foi considerado
apenas aqueles com o estagio | da sindrome, diagnosticado pela avaliagdo clinica da
dermatologista. O estagio | da dermatoporose consiste no surgimento dos primeiros
marcadores da sindrome que sao atrofia cutédnea, purpura senil, pseudocicatrizes e
escoriagdes superficiais (33).

8.1.3. Critérios de nao inclusao

Antecedentes de reacgdes alérgicas, irritacdo ou sensagbes de desconforto
intensas a produtos de uso topico: cosméticos ou medicamentos; Marcas cutaneas na area
experimental que interfram na avaliacdo de possiveis reacdes cutaneas (disturbios da
pigmentacdo, mas-formagdes vasculares, cicatrizes, aumento de pilosidade, sardas e
verrugas em grande quantidade, queimaduras solares); Pacientes sem condi¢des de retorno
para a avaliacao clinica; Presenca de dermatoses ativas (local ou disseminada) que possam
interferir nos resultados do estudo; Uso de anti-inflamatérios ndo hormonais, corticoides, anti-
histaminicos, fotossensibilizante ou imunossupressores até 2 semanas antes do estudo;
Exposicéo solar intensa ou a sessdo de bronzeamento até 15 dias antes da avaliagao inicial;
Previsdao de vacinacao durante a realizagdo do estudo ou até 3 semanas antes do estudo;
Tratamento estético ou dermatoldgico corporal até 4 semanas antes do estudo; Tratamentos
hormonais nao estaveis nos ultimos 3 meses; Pessoas diretamente envolvidas na realizacdo

do presente estudo e seus familiares; Estar participando de outro estudo.
8.1.4. Produto de referéncia

O Umidita®Al Creme, produzido pela Libbs Farmacéutica LTDA (S&o Paulo, BR),
foi selecionado como produto referéncia para comparagdo com os resultados obtidos pela
formulacao teste. A escolha do produto de referéncia foi baseada no fato de ser amplamente
estabelecido no mercado, ndo conter petrolato em sua composicdo e ser frequentemente
prescrito por médicos dermatologistas.

Abaixo segue a composicao do Umidita®Al Creme, conforme consulta realizada
no site do fabricante. Os ingredientes estdo apresentados com a “Nomenclatura Internacional

de Ingredientes Cosméticos” (INCI Name).
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Composicao: Aqua, Cocoy! Adipic Acid/Trimethylolpropane Copolymer, Glycerin,
Dicaprylyl Carbonate, Behenyl Alcohol, Glyceryl Stearate, Phospholipids, Glycine Soja Sterols,
Glyceryl Dibehenate, Tribehenin, Glyceryl Behenate, Cetyl Alcohol, Canola Oil, Ammonium
Acryloyldimethyltaurate/VP Copolymer, Phenoxyethanol, Butyrospermum Parkii Butter
Extract, Physalis Angulata Extract, Caprylic/Capric Triglyceride, Ethylhexylglycerin, Xanthan
Gum, Disodium Cetearyl Sulfosuccinate, Disodium EDTA.

8.1.5. Esquema terapéutico

Os participantes da pesquisa foram orientados a aplicar a formulagao teste em um
antebraco e dorso da mao (direito ou esquerdo), enquanto o produto de referéncia deveria ser
aplicado na regiao oposta. Foi solicitado que os participantes aplicassem os produtos em
quantidade suficiente para cobrir toda a area de avaliagdo, duas vezes ao dia, em horarios
livre (manha e noite), sempre apos a higienizacdo da pele

A determinagao do antebraco e dorso da mao de aplicagdo da formulagéo teste e
do produto de referéncia foi realizada de forma aleatéria entre os lados direito e esquerdo dos

participantes.

8.1.6. Métricas e parametros avaliados

A pele dos participantes da pesquisa foi avaliada por técnicas instrumentais e de
imagem no inicio do estudo, apds 45 e 60 dias de uso dos produtos.

Antes de realizar as medi¢oes, os participantes da pesquisa permaneceram em
ambiente com temperatura de 20-24°C e umidade relativa de 45-55 % durante 30 minutos
para a aclimatagéo.

Para a realizacdo das medidas instrumentais e obten¢cdo das imagens foram
demarcados retangulos medindo 2,5 x 4,0 cm?. Nos antebracos, a area foi demarcada a 10
cm do pulso, e no dorso das maos a 3 cm da base do dedo anelar.

8.1.6.1. Avaliacao do conteudo aquoso do estrato corneo

A hidratacdo do estrato cérneo (EC) foi avaliada usando o dispositivo
Corneometer® CM825 (Courage & Khazaka Electronic GmbH, Alemanha), que se baseia na
medigao da capacitancia elétrica, que esta diretamente relacionada ao contetdo de agua no
EC (90). As medidas de capacitancia sao expressas em unidades arbitrarias (u.a.) variando
de 0 (completamente seco) a 120 (completamente encharcado) (98). O valor médio de cinco
medigbes obtidas foi utilizado nos calculos.
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8.1.6.2. Avaliacao da funcao da barreira cutanea

A melhora da fungédo da barreira cutanea foi avaliada através de medigdes de
TEWL com o dispositivo Tewameter® TM Hex (Courage & Khazaka Electronic GmbH,
Alemanha). As medidas de TEWL sdo expressas em g/m?h (63). O valor médio de trés

medigbes obtidas foi utilizado nos calculos.

8.1.6.3. Avaliacao da textura da pele por imagem

A textura da pele foi avaliada através da obtencao de micro-imagens utilizando o
dispositivo Visioscan® VC 20plus (Courage & Khazaka Electronic GmbH, Alemanha). Este
dispositivo utiliza uma fonte de luz ultravioleta A (UVA) para iluminar a pele e captar a luz que
¢ refletida e emitida devido a fluorescéncia (61). A rugosidade da pele foi calculada através
do parametro Rq (root mean square deviation of the assessed profile) de acordo com a
International Organization for Standardization (ISO) 4287/2002 (99). O parametro Rq
corresponde ao desvio padrao da distribuicdo da altura definida no comprimento da amostra.
O valor médio Rq calculado a partir de trés imagens obtidas foi utilizado nos calculos.

8.2. Resultados e discussao

Os resultados obtidos no ensaio clinico para avaliagao da eficacia da formulagao
teste foram divididos em dois artigos:

No artigo 4 foram reportados os resultados obtidos no tratamento da pele de
pacientes diabéticos comparado aos pacientes saudaveis (ndo diabéticos), ambos
clinicamente diagnosticados sem sinais de dermatoporose em estagio 1.

No artigo 5 foram reportados os resultados obtidos no tratamento da pele de
pacientes diabéticos diagnosticados com dermatoporose em estagio 1 comparado aos
pacientes saudaveis (ndo diabéticos) com o mesmo diagndstico.

8.2.1. Artigo 4 - Effects of a moisturizing formulation on skin hydration, skin
barrier function and skin roughness in diabetic patients

O artigo 4 encontra-se em estado de finalizagdo e processo de submissdo a um
periddico cientifico a posteriori podendo ainda sofrer alteragdes até sua versao final.
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Abstract

Background: Skin disorders are very common in both type 1 and type 2 diabetes mellitus
(DM) patients. Some properties of moisturizing formulations may help mitigate skin damage
associated with DM.

Aim: This study aimed to evaluate the effects of a moisturizing formulation on skin hydration,
barrier function and roughness on the forearms (sun-protected skin) and on the dorsal hands
(sun-exposed skin) of diabetic patients compared to healthy subjects, as well as to compare
the effect of this formulation with a reference product.

Material and methods: This comparative and controlled study included 10 diabetic subjects
and 10 non-diabetic subjects. Biometric parameters were evaluated using capacitance
(indicative of hydration) and transepidermal water loss (TEWL) measurements. Skin images
were captured using a microcamera. All assessments were conducted at baseline, and after
45 and 60 days using both moisturizers.

Results: The test formulation, which combined glycerin, butylene glycol and 1,3-propanediol,
effectively improved hydration, barrier function, and skin roughness in both diabetic and non-
diabetic subjects. Therefore, the test formulation performed comparably to the reference
product, which is a moisturizer widely prescribed by dermatologists, in all assessments carried
out throughout the study.

Conclusion: This study demonstrates that skincare formulations with high moisturizing
efficacy are effective to care for the skin and are desirable for research and development in
individuals with diabetes.

Introduction

Diabetes mellitus (DM) is a common chronic endocrine disorder characterized by insufficient
insulin production or impaired utilization of insulin by the organism. Type 2 DM is the most
prevalent subtype, comprising over 80% of all DM patients (Sociedade Brasileira de Diabetes,
2024; Karadag et al, 2018). Type 2 DM is frequently observed in older, overweight and
sedentary people; however, an increasing incidence is observed among younger populations,
often attributable to lifestyle factors (Karadag et al, 2018).

Skin disorders are very common in both type 1 and type 2 DM patients (de Macedo et al.,
2016), with at least 30% individuals exhibiting some type of cutaneous involvement, which may
include skin infection and dryness, pruritus and delayed wound healing (Park et al., 2011).
Xerosis, characterized by excessive skin dryness, and pruritus are very common
dermatological manifestations affecting approximately 25% of diabetics (Behm et al., 2012).
Diabetes may also lead to the accumulation of advanced glycosylation end-products (AGEs)
within dermal collagen, resulting in comprised mechanical properties of the skin (Sakai et al.,
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2005). AGEs are formed by non-enzymatic glycation, a reaction involving the interaction
between reducing sugars and amino groups on proteins. These are primarily responsible for
more severe damage in patients with Type 2 diabetes (Moraes et al., 2023). Dermatological
complications triggered by DM are related to impaired skin homeostasis, which may be caused
either by diabetes-induced abnormalities in skin metabolism or by diabetic complications such
as vasculopathy and neuropathy (Seirafi et al., 2009).

Moisturizing treatments involve repairing the skin's barrier, retaining and increasing water
content, reducing TEWL, restoring the lipid barrier's ability to attract, retain and redistribute
water, and preserve skin integrity (Kraft and Lynde, 2005). These moisturizing properties of
some cosmetics may help to prevent or reduce the damage caused to the skin by DM.

Some methods are available to analyze the effect of cosmetic products through in vivo skin
measurements. Skin hydration can be assessed using techniques based on capacitive
measurements, which change according to the amount of water in the skin (Anthonissen et al.,
2015). The skin barrier function can be assessed by measuring transepidermal water loss
(TEWL). TEWL is measured by estimating the flux density of the water evaporated from the
skin surface and is considered to be the most important non-invasive technique to assess the
skin barrier function (Gardien et al., 2016). Decreased hydration and an impaired skin barrier
can lead to visible changes on the skin surface, and the use of moisturizers can help to prevent
or reverse this problem. The characteristics of the skin surface topography represent the three-
dimensional profile of the epidermis and adjacent dermal structures. It can be quantified using
images captured by a CCD camera and analyzed using a software program capable of
calculating skin roughness parameters (Trojahn et al., 2015).

The aim of this study was: a) to investigate baseline differences in hydration, skin barrier
function, and skin roughness between diabetic and non-diabetic individuals in sun-protected
skin (volar forearm) and sun-exposed skin (dorsal hand); b) to evaluate the effects of the test
formulation on skin hydration, transepidermal water loss (TEWL), and skin roughness after
treatment in diabetic subjects, and to compare these outcomes with those observed in non-
diabetic subjects; c) to compare the efficacy of the test formulation with that of a reference
product.

Material and methods

Material

Study population and ethical approval

This study included 10 diabetic subjects and 10 non-diabetic subjects. The subjects did not
apply any dermatological or cosmetic products to their forearms and hands for 48 hours prior
to the study. The inclusion criteria were (i) aged between 60 and 90 years old, (ii) no history of
allergic reactions, irritation, or intense sensations of discomfort with products of topical use.
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Exclusion criteria included: (i) presence of active dermatosis (local or spread), (ii) intensive
exposure to sunlight or artificial ultraviolet rays up to two weeks before the start of the study,
(iii) esthetical and dermatological treatments up to four weeks prior to study, (iv) use of non-
hormonal anti-inflammatory drugs, corticoids, antihistamines, photosensitizers or
immunosuppressants up to two weeks before the start of the study.

The comparative and controlled study was approved by the Ethics in Research Committee in
accordance with research project number 29880820.2.0000.5404, and was conducted in
accordance with the Good Clinical Practice and the Declaration of Helsinki. It was registered
on a platform for experimental and non-experimental clinical trials under the Clinical Trial
Registration RBR-7wqgksdc. Written informed consent was obtained from all participants before

enrolment.

Test formulation

The test formulation was prepared in an oil-in-water emulsion. The aqueous phase containing
a high concentration of humectants; 1,3-propanediol 15% plus (+) butylene glycol 5% +
glycerol 5%. The choice of this humectant system was based on a study which demonstrated
that the combination of these three humectants was more effective to increase skin hydration
than 1,3-propanediol applied alone or in combination with butylene glycol 5% or glycerol 5%.
The same study showed that the 1,3-propanediol at a concentration of 15%, either applied
alone or in combination with the other humectants, was more effective in reducing TEWL (Pinto
et al., 2024). Table 1 lists the composition of the test formulation, including the corresponding
supplier. The formulation showed no evidence of separation phase, change in appearance,
color or smell, and no significant variation in pH during the study period, when the samples
were stored at room temperature, heat condition (37 +/- 2 °C) and cold condition (5 +/- 2 °C).

Table 1 Composition of the test formulation and the corresponding supplier

Ingredient (INCI Name) Concentration  Supplier

. . T 1
Cetyl alcohol 2.0 DénoénTei?pgfggga
Caprylic/Capric Triglyceride 7.0 Fagron
Pentaerythrityl Tetra-di-t-butyl 0.1 Basf

Hydroxyhydrocinnamate

Focus Tecnologia

Squalane 1.0 Comercial Quimica
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PEG-8 Stearate (and) Glyceryl Stearate (and)

Cetearyl Alcohol (and) Sorbitan Oleate 2.0 QuantiQ
Acrylates/C10-30 Alkyl Acrylate Crosspolymer 1.2 Lubrizol
Disodium EDTA 0.1 Dé”oénr{‘;ﬁpgfggga
Propanediol (1,3-propanediol) 15.0 Sarfam
Butylene Glycol 5.0 Mapric
Glycerin 5.0 Fagron
Phenoxyethanol (and) Ethylhexylglycerin 0.5 Proserv
Cyclopentasiloxane 2.0 QuantiQ
Isononyl Isononanoate 3.0 Fagron
Parfum 0.1 Vollmens Fragrances
Aqua/Water 56.0 -

The Umiditd® Al Cream (Libbs Farmacéutica LTDA, Sdo Paulo, BR) was chosen as a
reference product to compare with the results obtained with the cosmetic formulation
developed by the research group.

Methods

Experimental design

On the first day of visit to the study, the subjects were issued samples of the test formulation
(Table 1) and the reference product (Umiditd® Al Cream) to use at home. There were four test
sites per subject, each measuring 2.5 x 4.0 cm, one on each forearm (volar side, 10cm from
the wrist) and one on each dorsal hand (3cm from the base of the ring finger). Each subject
was asked to apply the test formulation to one forearm and dorsal hand and the reference
product to the other (randomized allocation) twice daily for 60 days.

Capacitance and TEWL measurements and skin surface micro-images were taken before and
after 45 days and 60 days of home use of the products. The assessments were performed in
a room with controlled temperature at 20-24°C and 45-55% relative air humidity. All test sites
were acclimatized to room conditions for 30 minutes prior to the procedures. The ambient
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conditions were kept constant during all the execution of the study and permanence of the
subjects in the laboratory.

Safety assessment

The acceptability (clinical signs) and tolerability (discomfort sensations) of the test formulation
were assessed by a dermatologist at the beginning of the study, after 45 days and 60 days of
home use. This evaluation involved observing and documenting any signs of skin irritation,
such as erythema (redness), pruritus (itching), burning sensations, or any other skin problems
that may have developed on the dorsal hand and forearm. Spontaneous reports of discomfort

sensations by the subjects were also recorded and clinically evaluated throughout the study.

Capacitance measurements

Skin hydration was assessed using the Corneometer® CM825 probe (Courage & Khazaka
Electronic GmbH, Germany). The Corneometer® is based on capacitance measurements,
which vary depending on the water content of the skin. It is said to be the most sensitive
instrument for measuring the water content in dry conditions (Westermann et al., 2020). The
capacitance is recorded using two charged electrode plates that generate an electric field when
in contact with the skin, and the maximum charge generated is the measured capacitance
value (Gidado et al., 2022). Capacitance readings are expressed in arbitrary units (a.u.),
ranging from 0 (no water) to 120 (completely soaked) (Anthonissen et al., 2015).

Skin hydration was expressed as the mean * standard deviation (S.D.) of five capacitance
readings taken at each test site of each subject at each assessment time. The percentage (%)
increase in skin hydration was calculated by the following equation: H% = 100 x (H after - H
before) / H before, where H% is percentage increase in skin hydration, H after is the hydration
after using the moisturizers, and H before is the hydration before using the moisturizers.

TEWL measurements

TEWL was determined using the Tewameter® TM Hex probe (Courage & Khazaka Electronic
GmbH, Germany), which measures the amount of water lost from the deeper layers of the skin
across the SC by passive diffusion. It is a widely used method to assess the skin barrier
function (Alexander et. al., 2018). Low TEWL values indicate an intact and healthy barrier,
whereas an increase in TEWL usually indicates an impaired skin barrier (Jansen van Rensburg
et. al.,, 2019). TEWL is expressed in grams of water per square meter per hour (g/m?/h)
(Berardesca et. al., 2018).

The TEWL rate was expressed as the mean + S.D. of triplicate readings taken at each test site
of each subject at each assessment time. The equation used to calculate the percentage (%)
decrease in TEWL is as follows: TEWL% = 100 x (W before - W after) / W before, where
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TEWL% is percentage decrease in TEWL rate, W after is the TEWL rate after using the
moisturizers, and W before is the TEWL rate before using the moisturizers.

Skin image method

Micro-images of the skin were captured using the Visioscan® VC 20plus (Courage & Khazaka
Electronic GmbH, Germany). The Visioscan® uses an ultraviolet A (UVA) light source to
iluminate skin and captures light that is reflected and emitted due to fluorescence (Stettler et
al., 2021). The skin roughness was calculated using the Rq parameter (root mean square
deviation of the assessed profile) according to the International Organization for
Standardization (ISO) 4287/2002 (ABNT, 2002). The Rq parameter corresponds to the
standard deviation of the height distribution defined on the sample length.

Skin roughness was expressed as the mean = S.D. of the Rq parameter calculated from three
images taken at each test site of each subject at each assessment time. The percentage (%)
decrease in skin roughness was calculated using the following equation: Rq% = 100 x (R after
- R before) / R before, where Rq% is percentage decrease in skin roughness, R after is the
roughness after using the moisturizers, and R before is the roughness before using the

moisturizers.

Statistical Analysis

Mean values and standard deviations were calculated for all measurements. The normality of
the data was assessed using the Shapiro-Wilk test. One-way ANOVA test was used, followed
by Tukey’s test, to verify the baseline homogeneity among the subjects within each group. For
comparisons of skin hydration, TEWL and skin roughness throughout the study (baseline
versus post-use), either one-way ANOVA with Dunnett’s post-test (if the normality hypothesis
was not rejected) or the Friedman test with Dunn’s post-test (if the normality hypothesis was
rejected) was utilized.

The effects of the test formulation were compared with the reference product, considering the
data obtained both within each group (test formulations vs. reference product) and between
the groups (diabetic vs. non-diabetic groups). The paired Student’s t-test (if the normality
hypothesis was not rejected) or Wilcoxon test (if the normality hypothesis was rejected) were
used to compare the effect of the products (test formulation vs. reference product). The
unpaired Student’s t-test (if the normality hypothesis was not rejected) or Mann-Whitney test
(if the normality hypothesis was rejected) were used to compare the study groups (diabetic vs.
non-diabetic).
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Results and discussion

Baseline data

The diabetic group comprised 10 subjects in the 61-79 age range; eight (80%) female and two
(20%) males. Six (60%) patients had type Il DM and four (40%) had type | DM; Fitzpatrick skin
type between Il and VI. All subjects in group A completed the study for up to 60 days.

The non-diabetic group consisted of 10 subjects in the 61-78 age range; ten (100%) females;
Fitzpatrick skin type between Il and V. All subjects in group B completed the study for up to 45
days, but only eight of them completed the study within 60 days.

At baseline, the diabetic group showed a statistically lower (p<0.05) skin hydration, as
measured by capacitance, on the forearm compared to the non-diabetic group. However, no
significant differences (p>0.05) were found between the study groups in skin hydration on the
dorsal hands. Skin barrier function (TEWL measurements) and skin roughness (Rqg parameter)
at baseline were not significantly different (p>0.05) between the diabetic and non-diabetic
groups.

These findings are consistent with a previous study that demonstrated that diabetic subjects
often exhibit a reduced hydration state of the SC without any impairment of the barrier function
(Sakai et al., 2005). Additionally, Seirafi et al. (2009) reported no significant differences in
TEWL and skin hydration between diabetic and non-diabetic subjects. The significant
difference (p>0.05) in forearm skin hydration between diabetic and non-diabetic subjects
reinforces the necessity of studying and characterizing the skin of diabetic patients in order to
develop formulations with high moisturizing efficacy that are effective in the care and treatment
of skin in individuals with diabetes.

Safety assessment

No adverse events associated with the use of the products were reported by the dermatologist
throughout the study, and no subjects reported any sensations of discomfort or experienced
skin disorders during the study period.

Skin hydration

A significant increase in skin hydration (p<0.05) was observed on the forearms and dorsal
hands of the diabetic and non-diabetic subjects after 45 and 60 days of using the test
formulation and the reference product, compared to the baseline hydration levels. Fig. 1A,B
illustrates the percentage increase in skin hydration on the forearms and dorsal hands after
using the test formulation and the reference product.

No significant differences (p>0.05) were observed between the test formulation and the
reference product regarding the enhancement of skin hydration on the dorsal hands and
forearms after 45 and 60 days of use in both study groups. These results indicated that the
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moisturizing efficacy of the test formulation is comparable to that of the reference product for
both diabetic and non-diabetic subjects.

The diabetic group exhibited a statistically greater increase in skin hydration (p<0.05) on the
forearm after 60 days of using the test formulation, as well as on the dorsal hand after 45 days
of using the reference product, compared to the non-diabetic group. Data presented in Fig.
1A,B illustrated that diabetic subjects experience a more substantial increase in skin hydration
on both the dorsal hands and forearms at 45 and 60 days compared to non-diabetic subjects.
Maintaining skin hydration is crucial for overall skin health, especially in diabetic individuals
who often experience xerosis. Xerosis is a skin condition characterized by dryness that can
lead to scaling, fissured skin, and erosions, potentially compromising the skin’s barrier function
if not properly treated (Pavicic and Korting, 2006). However, limited studies have been
conducted on diabetic patients to evaluate whether moisturizing cosmetic treatments can
improve or prevent alterations in the physiological properties of diabetic skin.

Skin barrier function

In the diabetic group, a significant decrease in TEWL (p<0.05) was observed on the forearms
after 60 days and on the dorsal hands after 45 and 60 days of using the test formulation and
the reference product, compared to the baseline TEWL. In the non-diabetic group, a significant
decrease in TEWL (p<0.05) was observed on the forearm after 60 days of using the reference
product, as well as on the dorsal hand after 60 days of using the test formulation and the
reference product, compared to the baseline TEWL.

The percentage decrease in skin TEWL on the forearms and dorsal hands following the use
of the test formulation and the reference product is illustrated in Fig. 2A,B. The non-diabetic
group presented a slight percentage increase in forearms TEWL after 45 days of using both
products; however, this change was not statistically significant (p>0.05). Additionally, the data
presented in Fig. 2A,B suggest that both the test formulation and the reference product were
more effective in improving the skin barrier function in diabetic subjects compared to the non-
diabetic subjects.

No significant differences (p>0.05) were observed between the test formulation and the
reference product regarding the enhancement of skin barrier function on the dorsal hands and
forearms after 45 and 60 days of use in both study groups. This result indicates that the
performance of the test formulation is comparable to the reference product in improving skin
barrier function for both diabetic and non-diabetic subjects.

A comparison of the groups revealed that the test formulation provided a statistically greater
reduction in TEWL (p<0.05) on the dorsal hands of diabetic subjects after 45 days of use

compared to the non-diabetic subjects. Furthermore, the reference product demonstrated a
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statistically greater reduction in TEWL (p<0.05) on the forearms of diabetic subjects after 45
days of use compared to the non-diabetic subjects.

There is currently no consensus regarding baseline TEWL in individuals with DM. As
mentioned earlier, a study by Seirafi et al. (2009) found no significant differences in TEWL
between diabetic and non-diabetic subjects. The same result was observed in a study by
Craciun et al. (2011) which evaluated the levels of TEWL, water content, sebum and skin
elasticity in patients with poorly controlled DM and compared them with non-diabetic subjects.
A study conducted by Ibuki et al. (2018) indicated that baseline TEWL levels were significantly
elevated in obese diabetic patients relative to normal controls. In contrast, Han and Park (2017)
demonstrated that baseline TEWL levels were lower in diabetic patients than the control.

The discrepancies in findings across studies do not clarify whether diabetic patients exhibit an
altered skin barrier compared to non-diabetic controls. This variation may also be attributable
to differences in the individual health condition, including the duration of diabetes, adequate
control of blood glucose levels, the presence of other comorbidities, and other influencing
factors.

In our study, the treatment with a test formulation containing a high concentration of
humectants provided a significant improvement in skin barrier function, as evidenced by a
reduction in TEWL, particularly among diabetic patients. Moisturizers formulated with
humectants are designed to enhance the hydration of the SC and are widely used to alleviate
symptoms of dryness and improve the barrier function (Lodén, 2016). Previous research has
demonstrated that the treatment with humectant-containing moisturizers effectively reduces
TEWL in conditions such as ichthyotic, atopic, dry and irritated skin (Lodén, 2001), highlighting
the crucial role of humectants in the care and treatment of a fragile skin barrier.

Skin roughness

The test formulation provided a significant reduction in skin roughness (p<0.05) on the dorsal
hands and forearms of the diabetic subjects after 45 and 60 days of use, compared to the
baseline measurements. In the non-diabetic group, the test formulation also provided a
significant reduction in skin roughness (p<0.05) on the forearms after 60 days of use,
compared to the baseline values. The reference product provided a significant reduction in
skin roughness (p<0.05) on the forearms of the diabetic subjects after 45 and 60 days of use,
as well as in non-diabetic subjects after 60 days of use compared to the baseline
measurements. However, no significant changes in skin roughness (p>0.05) were found on
the dorsal hands of either diabetic and non-diabetic subjects after 45 and 60 days using the
reference product. Furthermore, in the non-diabetic group, no significant changes (p>0.05)
were observed in skin roughness on the dorsal hands and forearms after 45 and 60 days using
either the test formulation and the reference product.
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Fig. 3A-C illustrates the skin roughness of the forearm of diabetic subjects at baseline, and
after 45 and 60 days using the test formulation. Fig. 4A-C illustrates the skin roughness of the
dorsal hand of diabetic subjects at baseline, and after 45 and 60 days using the test
formulation.

Fig. 5A,B illustrates the percentage decrease in skin roughness on the forearms and dorsal
hands after using the test formulation and the reference product.

No significant differences (p>0.05) were observed between the test formulation and the
reference product regarding the reduction of skin roughness on the dorsal hands and forearms
of both diabetic and non-diabetic groups after 45 and 60 days of use. These results indicate
that the test formulation achieved a level of skin roughness reduction comparable to that of the
reference product in both study groups. However, the reference product provided a statistically
greater reduction in skin roughness (p<0.05) on the forearms of the diabetic subjects after 45
days of use compared to the non-diabetic subjects. No significant differences (p>0.05) in the
reduction of skin roughness on the dorsal hands were observed between the study groups
using the reference product. Additionally, there were no significant differences (p>0.05)
between the study groups in the reduction of skin roughness on the forearms and dorsal hands
when using the test formulation.

Biophysical parameters and skin responses to cosmetic treatments can vary by anatomical
site. The morphology of the SC, including its thickness and lipid composition of the barrier,
differs across various body regions (Fluhr et al., 2002). Studies conducted by Sandby-Molle
et al. (2003) and Egawa et al. (2007) reported respectively that the SC thickness on the volar
forearm averages 18.3 £ 4.9 um, while on the dorsal hand it averages 29.3 + 6.84 um. A thinner
SC facilitates the penetration of substances through the skin (Dgbrowska et al., 2018).

The volar forearm is considered a sun-protected area and, theoretically, exhibits fewer signs
of photoaging. In contrast, the skin on the dorsal hand is more exposed to harsh environments,
including UV radiation and frequent exposure to detergents, making it more susceptible to
dryness and the adverse effects of photoaging. The results of our study demonstrated that the
test formulation was effective in improving the condition of both the forearm and dorsal hand
skin of diabetic subjects.

Despite the increasing number of diabetics worldwide and advancements in the development
of topical cosmetic products aimed at preventing and treating certain undesirable effects of
diabetes, such as xerosis and pruritus, there are few studies investigating the efficacy of these
products on the skin of diabetic patients. While moisturizers cannot treat or prevent more
severe dermatological conditions commonly associated with diabetic, they can contribute to
maintaining healthy skin, enhancing the skin barrier to mitigate potential inflammation or
infection, improving the overall appearance, and alleviating discomfort associated with

excessive skin dryness. The use of moisturizing cosmetic products containing humectants may
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represent a viable therapeutic strategy for managing dry skin and restoring the skin barrier,
particularly as pharmacological active ingredients, even when administered topically, can
result in side effects in diabetic patients.

Conclusion

The test formulation evaluated in this study, which comprised humectants such as glycerin,
butylene glycol, and 1,3-propanediol, was effective in enhancing skin hydration, improving
barrier function, and reducing skin roughness in both diabetic and non-diabetic individuals.
Although a small statistically significant difference was observed in the skin response between
diabetic and non-diabetic subjects following the cosmetic treatment, diabetic subjects exhibited
a greater tendency for increased skin hydration, as well as a more pronounced reduction in
TEWL and skin roughness on both forearms and dorsal hands after the treatment with the test
formulation. The performance of the test formulation is comparable to that of the reference
product in all assessments conducted throughout the study. These results are very satisfactory
and confirm that the test formulation, designed to provide superior or equivalent efficacy to a
moisturizer widely prescribed by dermatologists, has achieved its intended goal while offering
a more favorable cost-benefit ratio. These findings are significant, as they may assist
formulators in developing effective cosmetic treatments for dry skin, restoring the lipid barrier,
and improving skin texture in individuals suffering from skin disorders caused by the presence
of diabetes in the organism, contributing to an enhanced quality of life for these patients.

AUTHOR CONTRIBUTION

All authors made substantial contribution to this manuscript and in detail J.R.P.:
conceptualization, investigation, methodology, formal analysis and writing; S.A.M.S.:
conceptualization, methodology, data curation, review and editing; G.R.L.: conceptualization,
supervision, data curation, review and editing. All authors read and approved the final version
of the manuscript.

ACKNOWLEDGMENTS

The authors are grateful to the Coordination for the Improvement of Higher Education
Personnel, the Sdo Paulo Research Foundation and the National Council for Scientific and
Technological Development for supporting this work.

FUNDING
This study was funded by the Coordination of the Improvement of Higher Education Personnel
(CAPES — No. 001); the Sao Paulo Research Foundation (FAPESP - No. 2020/08516-0); and



94

the National Council for Scientific and Technological Development (CNPqg — No. 305329/2022-
7).

CONFLICT OF INTERESTS STATEMENT
The authors declare that they have no known competing financial interests or personal
relationships that could have appeared to influence the work reported in this paper.

References

ABNT, N., 2002. 4287 Especificagbes geométricas do produto (GPS)-Rugosidade: Método
do perfil-Termos, definicbes e parametros da rugosidade. Associacdo Brasileira de
Normas Técnicas.

Alexander, H., Brown, S., Danby, S., Flohr, C., 2018. Research techniques made simple:
transepidermal water loss measurement as a research tool. Journal of Investigative
Dermatology. 138 (11), 2295-2300. https://doi.org/10.1016/}.jid.2018.09.001

Anthonissen, M., Daly, D., Peeters, R., Van Brussel, M., Fieuws, S., Moortgat, P., Flour, M.,
Van den Kerckhove, E., 2015. Reliability of Repeated Measurements on Post-Burn Scars
with Corneometer CM 825®. Skin Research and Technology. 21 (8), 302-312.
https://doi.org/10.1111/srt.12193

Behm, B., Schreml, S., Landthaler, M. E. A., Babilas, P., 2012. Skin signs in diabetes
mellitus. Journal of the European Academy of Dermatology and Venereology. 26 (10),
1203-1211. https://doi.org/10.1111/j.1468-3083.2012.04475.x

Berardesca, E., Loden, M., Serup, J., Masson, P., Rodrigues, L. M., 2018. The revised
EEMCO guidance for the in vivo measurement of water in the skin. Skin Research and
Technology. 24 (3), 351-358. https://doi.org/10.1111/srt.12599

Craciun, A. E., Moldovan, M., Nita, C., Craciun, C., Tataru, A., 2011. Changes in physical
properties of skin in patients with insufficient therapeutic controlled diabetes mellitus.
Romanian Journal of Diabetes Nutrition and Metabolic Diseases. 18 (4), 341-346.

Dabrowska, A. K., Spano, F., Derler, S., Adlhart, C., Spencer, N. D., Rossi, R. M., 2018.
The relationship between skin function, barrier properties, and body-dependent factors.
Skin Research and Technology. 24 (2), 165-174. https://doi.org/10.1111/srt.12424

de Macedo, G. M. C., Nunes, S., Barreto, T., 2016. Skin disorders in diabetes mellitus: an
epidemiology and physiopathology review. Diabetology & metabolic syndrome. 8, 1-8.

Egawa, M., Hirao, T., Takahashi, M., 2007. In vivo estimation of stratum corneum thickness
from water concentration profiles obtained with Raman spectroscopy. Acta dermato-
venereologica. 87 (1), 4-8.



95

Fluhr, J. W., Dickel, H., Kuss, O., Weyher, |., Diepgen, T. L., Berardesca, E., 2002. Impact
of anatomical location on barrier recovery, surface pH and stratum corneum hydration
after acute barrier disruption. British Journal of Dermatology. 146 (5), 770-776.
https://doi.org/10.1046/j.1365-2133.2002.04695.x

Gardien, K. L., Baas, D. C., de Vet, H. C., Middelkoop, E., 2016. Transepidermal water loss
measured with the Tewameter TM300 in burn scars. Burns. 42 (7), 1455-1462.
https://doi.org/10.1016/j.burns.2016.04.018

Gidado, I. M., Qassem, M., Triantis, I. F., Kyriacou, P. A., 2022. Review of advances in the
measurement of skin hydration based on sensing of optical and electrical tissue
properties. Sensors. 22 (19), 7151. https://doi.org/10.3390/s22197151

Han, S. H., Park, J. W., 2017. Diabetic and sympathetic influences on the water permeability
barrier function of human skin as measured using transepidermal water loss: a case-
control study. Medicine. 96 (45), e8611. https://doi.org/10.1097/MD.0000000000008611

Ibuki, A., Kuriyama, S., Toyosaki, Y., Aiba, M., Hidaka, M., Horie, Y., Fujimoto, C., Isami,
F., Shibata, E., Terauchi, Y., Akase, T., 2018. Aging-like physiological changes in the
skin of Japanese obese diabetic patients. SAGE Open Medicine. 6, 2050312118756662.
https://doi.org/10.1177/2050312118756662

Jansen van Rensburg, S., Franken, A., Du Plessis, J. L., 2019. Measurement of
transepidermal water loss, stratum corneum hydration and skin surface pH in
occupational settings: A review. Skin research and technology. 25 (5), 595-605.
https://doi.org/10.1111/srt.12711

Karadag, A. S., Ozlu, E., Lavery, M. J., 2018. Cutaneous manifestations of diabetes mellitus
and the metabolic syndrome. Clinics in dermatology. 36 (1), 89-93.
https://doi.org/10.1016/j.clindermatol.2017.09.015

Kraft, J. N., Lynde, C. W., 2005. Moisturizers: what they are and a practical approach to
product selection. Skin Therapy Lett. 10 (5), 1-8

Lodén, M., 2001. Skin barrier function: effects of moisturizers. Synthesis. 6 (18), 19.

Lodén, M., 2016. Treatments improving skin barrier function. Skin Barrier Function. 49, 112-
122. https://doi.org/10.1159/000441586

Moraes, V. R., Melo, M. O., Maia Campos, P. M., 2023. Evaluation of Morphological and
Structural Skin Alterations on Diabetic Subjects by Biophysical and Imaging Techniques.
Life. 13 (2), 579. https://doi.org/10.3390/life13020579

Park, H. Y., Kim, J. H., Jung, M., Chung, C. H., Hasham, R., Park, C. S., Choi, E. H., 2011.
A long-standing hyperglycaemic condition impairs skin barrier by accelerating skin
ageing process. Experimental dermatology. 20 (12), 969-
974 .https://doi.org/10.1111/j.1600-0625.2011.01364.x



96

Pavicic, T., Korting, H. C., 2006. Xerosis and callus formation as a key to the diabetic foot
syndrome: dermatologic view of the problem and its management. JDDG: Journal der
Deutschen Dermatologischen Gesellschaft. 4 (11), 935-941.
https://doi.org/10.1111/j.1610-0387.2006.06123.x

Pinto, J. R., Monteiro e Silva, S. A., Leonardi, G. R., 2024. Effects of 1, 3-propanediol
associated, or not, with butylene glycol and/or glycerol on skin hydration and skin barrier
function. International Journal of Cosmetic Science. https://doi.org/10.1111/ics.12911

Sakai, S., Kikuchi, K., Satoh, J., Tagami, H., Inoue, S., 2005. Functional properties of the
stratum corneum in patients with diabetes mellitus: similarities to senile xerosis. British
Journal of Dermatology. 153 (2), 319-323. https://doi.org/10.1111/j.1365-
2133.2005.06756.x

Sandby-Mgller, J., Poulsen, T., Wulf, H. C., 2003. Epidermal thickness at different body
sites: relationship to age, gender, pigmentation, blood content, skin type and smoking
habits. Acta dermato-venereologica. 83 (6), 410-413
https://doi.org/10.1080/00015550310015419

Seirafi, H., Farsinejad, K., Firooz, A., Davoudi, S.M., Robati, R.M.,Hoseini, M.S., Ehsani,
A.H., Sadr, B., 2009. Biophysical characteristics of skin in diabetes: a controlled study.
Journal of the European Academy of Dermatology and Venereology. 23 (2), 146-149.
https://doi.org/10.1111/j.1468-3083.2008.02950.x

Sociedade Brasileira de Diabetes; Diabetes; Available in: https://diabetes.org.br/, accessed
in: 09 fev. 2024.

Stettler, H., Crowther, J., Boxshall, A., Bielfeldt, S., Lu, B., de Salvo, R., Trapp, S., Blenkiron,
P., 2021. Biophysical and subject-based assessment of the effects of topical moisturizer
usage on xerotic Skin—Part II: Visioscan® VC 20plus imaging. Cosmetics. 9 (1), 5.
https://doi.org/10.3390/cosmetics9010005

Trojahn, C., Schario, M., Dobos, G., Blume-Peytavi, U., Kottner, J., 2015. Reliability and
validity of two in vivo measurements for skin surface topography in aged adults. Skin
Research and Technology. 21 (1), 54-60. https://doi.org/10.1111/srt.12156

Westermann, T. V., Viana, V. R., Berto Junior, C., Detoni da Silva, C. B., Carvalho, E. L. S.,
Pupe, C. G., 2020. Measurement of skin hydration with a portable device (SkinUp®
Beauty Device) and comparison with the Corneometer®. Skin Research and
Technology. 26 (4), 571-576. https://doi.org/10.1111/srt.12833



97

Forearm Dorsal hand
(@ Test formulation (diabetics) « Test formulation (non-diabeics) (b) = Test formulation (diabetics) = Test formulation (non-diabetics)
_ mReference product (diabetics) mReference product (non-diabetics) _ =R product i R 1ce product (non-diabetics)
£ 500 £ 500
< &
200 £ a0
3 ~
£ c
¥ 300 X 300
= ]
20.0 20.0
5 s
10.0 10.0
n 2
0.0 0.0
- 45 days 60 days . 45 days 60 days
Time after use of the moisturizers Time after use of the moisturizers

Fig. 1. Percentage increase in skin hydration (A) on forearms and (B) on dorsal hands after using the
test formulation and reference product, relative to the baseline hydration. Data are mean = SD, n = 10
subjects for the diabetic group; n = 10 subjects for the non-diabetic group in 45 days and 8 subjects in
60 days.
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Fig. 2. Percentage decrease in skin TEWL (A) on forearms and (B) on dorsal hands after the use of the
test formulation and reference product, relative to the baseline TEWL measurements. Data are mean *
SD, n = 10 subjects for the diabetic group; n = 10 subjects for the non-diabetic group in 45 days and 8
subjects in 60 days.
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Fig. 3. lllustration of forearm skin roughness in diabetic subjects (A) at baseline, (B) after 45 days and
(C) after 60 days using the test formulation. Red-yellow color indicates higher roughness and green-

white color indicates lower roughness.

Fig. 4. lllustration of dorsal hand skin roughness in diabetic subjects (A) at baseline, (B) after 45 days
and (C) after 60 days using the test formulation. Red-yellow color indicates higher roughness and green-

white-blue color indicates lower roughness.
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Fig. 5. Percentage decrease in skin roughness on forearms (A) on forearms and (B) on dorsal hands
after the use of the test formulation and reference product, relative to the baseline skin roughness. Data
are mean = SD, n = 10 subjects for the diabetic group; n = 10 subjects for the non-diabetic group in 45

days and 8 subjects in 60 days.

8.2.2. Artigo 5 - Significance of incorporating moisturizing formulations in the
management of dermatoporosis among patients with diabetes mellitus

O artigo 5 encontra-se em estado de finalizagao e processo de submissao a um
periddico cientifico a posteriori podendo ainda sofrer alteragdes até sua versao final.
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Abstract

Background: Diabetes mellitus and dermatoporosis impair cutaneous homeostasis, leading
to severe complications that affect patients’ quality of life. Therefore, developing cosmetic
therapies that are easy to apply and well accepted, aiming to assist in the treatment of the
compromised skin in these individuals.

Aim: The objective was to assess the effect of a moisturizing formulation on improving
hydration, skin barrier function, and reducing skin roughness on the sun-protected skin and
sun-exposed skin of diabetic individuals compared to healthy individuals, both with stage |
dermatoporosis, and to compare this formulation with a reference product.

Methods: This study was conducted with 5 diabetic and 5 non-diabetic subjects, all diagnosed
with stage | dermatoporosis. Biophysical measurements, including capacitance (hydration) and
transepidermal water loss (barrier function), and micro-imaging (skin roughness), were
performed at baseline, after 45 and 60 days of using both products.

Results: The test formulation improved hydration, skin barrier function and skin texture in
diabetic subjects with stage | dermatoporosis. While it effectively enhanced hydration in non-
diabetic subjects, it did not significantly improve barrier function and texture. The performance
of the test formulation was comparable to that of the reference product in all assessments,
which is notably satisfactory, given that the comparator is a moisturizer widely prescribed by
dermatologists.

Conclusion: The study shows that moisturizing formulations are effective for managing the
skin of patients with diabetes and stage | dermatoporosis, highlighting the importance of
developing tailored skincare solutions to address the skin challenges faced by this population.

Keywords: moisturizers, dermatoporosis, diabetes mellitus, biophysical measurements,

imaging analysis

Introduction

Diabetes mellitus (DM) is a complex metabolic disorder characterized by persistent
hyperglycemia, which has reached epidemic levels, currently affecting approximately 387
million people worldwide [Zaccardi et al., 2016]. Type 1 DM is defined by the autoimmune-
mediated destruction of pancreatic B-cells, leading to an absolute deficiency in insulin
production [Zaccardi et al., 2016; American Diabetes Association, 2016]. Type 2 DM is
primarily attributed to insulin resistance, where target tissues exhibit diminished
responsiveness to insulin [Ozougwu et al., 2013]. Skin disorders, such as cutaneous infection,
xerosis (dry skin), and pruritus, are very common in both type 1 and 2 DM [de Macedo et al.,
2016]. The chronic hyperglycemia, prevalent among diabetic patients, increases the formation
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of advanced glycation end products (AGEs), which contribute to skin alterations associated
with aging [Da Moura Semedo et al., 2017; Seirafi et al., 2009].

Dermatoporosis refers to a cutaneous syndrome characterized by structural abnormalities
within the skin, including alterations in the extracellular matrix (ECM). These changes are
marked by a reduction in collagen and elastic fibers, an upregulation of matrix metalloproteins
(MMPs), a diminished intradermal concentration of hyaluronic acid (HA), and impaired skin
viscoelasticity, all of which contribute to increased skin fragility [Dominguez, et al., 2016]. This
syndrome is predominantly associated with advanced age, cumulative solar exposure, and
prolonged systemic or topical corticosteroid therapy [Saurat, 2007]. Dermatoporosis can be
classified into four clinical stages: Stage | features of pronounced skin atrophy, senile purpura
and pseudo scars; Stage Il includes all manifestation of Stage |, with the addition of skin
lacerations; Stage Il is characterized by larger and more numerous lacerations accompanied
by delayed wound healing; Stage IV presents with advanced lesions that may lead to
dissecting hematomas and potential skin necrosis [Saurat et al., 2017].

There is a lack of literature addressing skin disorders in early-stage diabetes mellitus (DM)
and the specific manifestations of dermatoporosis in diabetic patients. The impairment of skin
mechanical properties and delayed wound healing are significant concerns affecting both
diabetic patients and those with dermatoporosis. These conditions may result in severe
complications, including extensive lacerations, the formation of dissecting hematomas, and the
development of ulcers, which become infected, and may ultimately necessitate amputation
[Quondamatteo, 2014; Kaya and Saurat, 2010]. Thus, it is crucial to investigate whether
diabetic patients exhibit increased susceptibility to the development and/or exacerbation of
dermatoporosis. A comprehensive understanding of this issue is essential for the formulation
of targeted dermatological treatments aimed at preventing and managing skin conditions in a
manner that addresses specific needs of these patients.

The objective of this study was: a) to evaluate baseline differences in hydration, skin barrier
function, and skin roughness between diabetic and non-diabetic individuals with stage |
dermatoporosis in sun-protected skin (volar forearm) and sun-exposed skin (dorsal hand); b)
to investigate the effects of a cosmetic formulation on skin hydration, transepidermal water loss
(TEWL), and skin roughness after treatment in diabetic subjects with stage | dermatoporosis,
and to compare these outcomes with those observed in non-diabetic subjects with stage |
dermatoporosis; c) to compare the efficacy of the test formulation with that of a reference
product.

Material and methods
Material
Subjects
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This comparative, controlled and single-blinded clinical trial enrolled 10 subjects divided into
two groups: Group A: five diabetic subjects diagnosed with dermatoporosis in stage | and
Group B: five non-diabetic subjects also diagnosed with dermatoporosis in stage I. The
subjects did not apply any dermatological or cosmetic products to their forearms and hands for
48 hours prior to the study. The inclusion criteria were (i) aged between 60 and 90 years old,
(i) no history of allergic reactions, irritation, or intense sensations of discomfort with products
of topical use. Exclusion criteria included: (i) presence of active dermatosis (local or spread),
(i) intensive exposure to sunlight or artificial ultraviolet rays up to two weeks before the start
of the study, (iii) esthetical and dermatological treatments up to four weeks prior to study, (iv)
use of non-hormonal anti-inflammatory drugs, corticoids, antihistamines, photosensitizers or

immunosuppressants up to two weeks before the start of the study.

Ethical principles

The clinical trial was approved by the Ethics in Research Committee in accordance with
research project number 29880820.2.0000.5404 and was conducted following Good Clinical
Practice and the Declaration of Helsinki. It was registered on a platform for experimental and
non-experimental clinical trials under the Clinical Trial Registration RBR-7wgksdc. Written
informed consent was obtained from all participants before enroliment.

Test formulation

The test formulation was prepared as an oil-in-water emulsion. The aqueous phase of the
formulation contained a high concentration of humectants: 1,3-propanediol 15% plus (+)
butylene glycol 5% + glycerol 5%. The selection of these humectant system was based on a
study which showed that 1,3-propanediol at a concentration of 15%, either applied alone or in
combination with butylene glycol and/or glycerol, was more effective in reducing TEWL
compared to lower concentrations (5% or 10%) Additionally, the combination with butylene
glycol 5% + glycerol 5% enhance moisturizing performance (Pinto et al., 2024).

Table 1 lists the composition of the test formulation: Cetyl alcohol and Disodium EDTA were
purchase from Dindmica Quimica Contemporanea, Caprylic/Capric Triglyceride, Glycerin and
Isononyl Isononanoate were obtained from Fagron, Pentaerythrityl Tetra-di-t-butyl
Hydroxyhydrocinnamate from Basf, Squalane was purchase from Focus Tecnologia Comercial
Quimica, PEG-8 Stearate (and) Glyceryl Stearate (and) Cetearyl Alcohol (and) Sorbitan Oleate
and Cyclopentasiloxane were obtained from QuantiQ, Acrylates/C10-30 Alkyl Acrylate
Crosspolymer from Lubrizol, Propanediol (1,3-propanediol) from Sarfam, Butylene Glycol from
Mapric, Phenoxyethanol (and) Ethylhexylglycerin from Proserv and Parfum was purchase from
Vollmens Fragrances.
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The Umidita® Al Cream (Libbs Farmacéutica LTDA, Sao Paulo, BR) was selected as a
reference product for comparison with the results obtained from the test formulation developed

for this study.

Table 1 Composition of the test formulation

Ingredient (INCI Name) Concentration (%)
I Aqua/Water I 56.0 I

Propanediol (1,3-propanediol) 15.0

Caprylic/Capric Triglyceride 7.0

Butylene Glycol 5.0

Glycerin 5.0

Isononyl Isononanoate 3.0

Cetyl alcohol 2.0

PEG-8 Stearate (and) Glyceryl Stearate (and) Cetearyl Alcohol (and) 2.0
Sorbitan Oleate

Cyclopentasiloxane 2.0

Acrylates/C10-30 Alkyl Acrylate Crosspolymer 1.2

Squalane 1.0

Phenoxyethanol (and) Ethylhexylglycerin 0.5

Pentaerythrityl Tetra-di-t-butyl Hydroxyhydrocinnamate 0.1

Disodium EDTA 0.1

Parfum 0.1

Methods

Experimental design

Subjects were issued samples of the test formulation (prepared according to Table 1) and the
reference product (Umidita® Al Cream) for home use. Each subject had four test sites, each
measuring 2.5 x 4.0 cm: one on the volar side of each forearm (10 cm from the wrist) and one
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on the dorsal side of each hand (3 cm from the base of the ring finger). Subjects were instructed
to apply the test formulation to one forearm and one dorsal hand, while applying the reference
product to the other arm and hand (randomized allocation), twice daily for 60 days. Biophysical
measurements and skin surface micro-images were collected before treatment, as well as after

45 and 60 days of home use of the products.

Safety assessment

The safety and tolerability of the test formulation was assessed by dermatological examination
conducted before, during, and after the use of the product. Additionally, adverse events were
monitored throughout the study by collecting information from subjects during study visits.

Biophysical measurements

TEWL and capacitance were measured using the Tewameter® TM Hex and the
Corneometer® CM825, respectively (Courage & Khazaka Electronic GmbH, Germany). All
measurements were conducted in a room maintained at 20 + 2 °C and 50 + 5% relative
humidity [Rogiers, 2001]. All test sites were acclimatized to these conditions for 30 minutes
prior to assessment.

TEWL can be used to evaluate skin barrier integrity and is defined as the flux density of water
diffusing from the dermis and epidermis through the stratum corneum to the skin [Klotz et al.,
2022]. This flux density is measured in g/h/m? according to Fick’s law [De Paepe et al., 2005].
Skin barrier efficiency was expressed as the mean + S.D. of three TEWL readings taken at
each test site of each subject at each assessment time.

Capacitance is directly proportional to skin water content; thus, higher levels of hydration in
the SC correspond to higher capacitance values [Qassem and Kyriacou, 2019]. Capacitance
values are reported in arbitrary units (u.a.) [Berardesca, 1997]. Skin hydration was expressed
as the mean + standard deviation (S.D.) of five capacitance readings taken at each test site of
each subject at each assessment time.

Skin image method

Skin micro-images were captured using the Visioscan® VC 20plus (Courage & Khazaka
Electronic GmbH, Germany). Skin roughness was assessed using the Rq parameter (root
mean square deviation of the assessed profile). The Rq parameter represents the standard
deviation of the height distribution over the sample length and was calculated according to the
International Organization for Standardization (ISO) 4287/2002 [ABNT, 2002]. Skin roughness
was expressed as the mean £ S.D. of the Rq parameter calculated from three images taken at
each test site of each subject at each assessment time
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Statistical Analysis

All statistical analyses were performed using GraphPad Prism 8.0. Statistical significance was
considered at p<0.05. The normal distribution of the data was assessed using the Shapiro-
Wilk test. One-way ANOVA with Tukey’s post-test was used to verify the baseline homogeneity
among the subjects included in each group. The paired, bimodal, t-Student test was used to
compare the significance of the change in skin hydration, TEWL and skin roughness
throughout the study (baseline versus post-use) and to compare the effect of the products (test
formulation vs. reference product). The unpaired t-Student test was used to compare the study

groups (diabetic vs. non-diabetic).

Results and discussion

Safety assessment

The test formulation was considered safe and well tolerated. Dermatological examinations
showed no adverse, irritant, or allergic skin reactions, and no subjects reported any discomfort
or skin disorders during the study.

Baseline data

The diabetic group comprised 5 female subjects, aged 69-77 years, with Fitzpatrick skin type
[Il; 20% had type | DM and 80% had type || DM. The non-diabetic group also included 5 female
subjects, aged 69-81 years, with Fitzpatrick skin type Il or lll. All subjects completed the study,
which lasted up to 60 days.

At baseline, measurements of skin physiological functions, including capacitance and
transepidermal water loss (TEWL), as well as skin roughness (measured by the Rq parameter),
revealed no significant differences (p>0.05) between the diabetic and non-diabetic groups.
Similar results were observed for both dorsal hands and forearms. These findings are
consistent with previous studies that have evaluated biophysical parameters such as TEWL
and skin hydration levels in diabetic and non-diabetic patients, reporting no differences
between the groups [Craciun et al., 2011; Seirafi et al., 2009].

Skin barrier function

Diabetic subjects showed a significant reduction (p<0.05) in TEWL on the forearm after 45 and
60 days of using the test formulation; however, no significant changes (p>0.05) were observed
on the dorsal hand. Furthermore, no significant changes (p>0.05) in TEWL were observed in
either the forearm and the dorsal hand of the diabetic subjects using the reference product. In
the non-diabetic group, there were no significant changes (p>0.05) in TEWL on the forearms
and dorsal hand after 45 and 60 days of use of either the test formulation and the reference
product. Figure 1 A-B illustrates the variations in TEWL rate on the forearm and dorsal hand
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resulting from the use of the test formulation and reference product throughout the study. The
percentage (%) change in TEWL rate was calculated using the following equation: 100 x
(baseline TEWL values — post-treatment TEWL values) / baseline TEWL values.

2
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Figure 1. Percentage of change in TEWL rate on the (A) forearm and (B) dorsal hand after 45 and 60
days of use of the products relative to the baseline condition. Data are mean = S.E., n = 05 subjects for
each study group.

Diabetic subjects showed a significant improvement (p<0.05) in skin barrier function on the
forearm after 45 and 60 days of using the test formulation compared to the non-diabetic
subjects. However, no significant differences (p>0.05) were observed between the test
formulation and the reference product regarding improvements in skin barrier function on the
forearms and dorsal hands after 45 and 60 days of use for both study groups.

Skin hydration

Diabetic subjects exhibited a significant increase (p<0.05) in skin hydration on both the forearm
and dorsal hand after 45 and 60 days of use of both the test formulation and the reference
product. Non-diabetic subjects also showed a significant increase (p<0.05) in skin hydration
on the forearms after 60 days of using both products. Skin hydration on the dorsal hand
increased significantly (p<0.05) after 45 and 60 days of using the test formulation, well as after
60 days using the reference product. Figure 2 A-B illustrates the increase in skin hydration on
the forearm and dorsal hand provided by the use of the test formulation and reference product
throughout the study. The percentage (%) increase in skin hydration was calculated using the
following equation: 100 x (post-treatment capacitance values — baseline capacitance values) /
baseline capacitance values.
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Figure 2. Percentage increase in (A) forearm and (B) dorsal hand skin hydration after 45 days and 60
days of use of the products relative to the baseline hydration. Data are mean * standard error (S.E.), n
= 05 subjects for each study group.

No significant differences (p>0.05) were observed between the study groups regarding the
increase in skin hydration on the forearms and dorsal hand after 45 and 60 days of treatment.
While statistical differences were not identified, Figure 2 A-B indicates that diabetic subjects
had a greater increase in skin hydration on the sun-exposed area compared to the non-diabetic
subjects. Furthermore, no significant differences (p>0.05) were noted between the test
formulation and the reference product concerning the enhancement of skin hydration on the
forearms and dorsal hand after 45 and 60 days of use for both study groups.

Skin roughness

Diabetic subjects exhibited a significant reduction (p<0.05) in skin roughness on the forearm
after 60 days of using the test formulation. In contrast, no significant changes (p>0.05) were
observed on the dorsal hand of diabetic subjects. No significant changes (p>0.05) in skin
roughness were observed in either the forearm and the dorsal hand of the diabetic subjects
using the reference product, which was consistent with the findings from the TEWL evaluation.
In the non-diabetic group, no significant changes (p>0.05) in skin roughness were detected on
the forearms and dorsal hand after 45 and 60 days of using either the test formulation and the
reference product. Figure 3 A-B illustrates the changes in skin roughness on the forearm and
dorsal hand resulting from the use of the test formulation and reference product throughout the
study. The percentage (%) change in skin roughness was calculated using the following

equation: 100 x (baseline Rq values — post-treatment Rq values) / baseline Rq values.
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Figure 3. Percentage of change in skin roughness on the (A) forearm and (B) dorsal hand after 45 days
and 60 days of use of the products relative to the baseline condition. Data are mean + S.E., n = 05
subjects for each study group.

Although no statistically significant difference was observed, Figure 3 A indicates a slight
increase in forearm skin roughness among non-diabetic subjects after 45 and 60 days of using
the both products. In contrast, diabetic subjects demonstrated a significant reduction (p<0.05)
in skin roughness on the forearm after 60 days of using the test formulation compared to the
non-diabetic subjects. Additionally, diabetic subjects exhibited a significant reduction (p<0.05)
in skin roughness on the forearm after 45 days of using the reference product compared to the
non-diabetic subjects.

Figure 4A-C illustrates the skin texture of the forearm in diabetic subjects at baseline, and after
45 and 60 days of using the test formulation. Figure 5A-C illustrates the skin texture of the
forearm in non-diabetic subjects throughout the treatment with the test formulation.

Figure 4. lllustration of forearm skin roughness in diabetic subjects (A) at baseline, (B) after 45 days
and (C) after 60 days using the test formulation. Red-pink color indicates higher roughness and dark
blue-light blue color indicates lower roughness
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Figure 5. lllustration of forearm skin roughness in non-diabetic subjects (A) at baseline, (B) after 45
days and (C) after 60 days using the test formulation. Red-pink color indicates higher roughness and
dark blue-light blue color indicates lower roughness

No significant differences (p>0.05) were observed between the test formulation and the
reference product regarding the reduction of skin roughness on the forearms and dorsal hands
after 45 and 60 days of use in either study groups.

Discussion

The present study aimed to evaluate the effects of a topical cosmetic formulation on improving
hydration, skin barrier function, and skin texture in diabetic and non-diabetic subjects
diagnosed with stage | dermatoporosis. Dermatoporosis (DP) is a term that has been used
since 2007 to describe the clinical manifestations resulting from a syndrome of chronic skin
fragility and insufficiency [Kaya and Saurat, 2010]. Among the molecular mechanisms
implicated in DP, the reduction in the HA concentration in the ECM is a primary factor that
destabilizes intracellular structures and compromises collagen and elastin fibers, leading to a
significant decrease in the mechanical resistance of the skin [Kaya and Saurat, 2010;
Dominguez, 2016]. Currently, there is no evidence to support that diabetic patients are more
susceptible to the development or exacerbation of clinical signs of DP. Nevertheless, the
literature suggests that both individuals with DP and those with diabetes demonstrate a decline
in the mechanical properties of the skin and disruptions in epidermal homeostasis [Kaya and
Saurat, 2007; Seirafi, 2009]. These alterations may consequently lead to an increased
incidence of skin lacerations due to trauma and delayed wound healing process [Kaya et al.,
2018; Seirafi, 2009]. This highlights the importance of proper management of dermatoporotic
skin, especially in diabetic patients, to prevent clinical conditions that can lead to severe
complications such as necrosis and amputations.

The findings of this study demonstrated that the diabetic patients with DP exhibited a more
favorable response to cosmetic treatment, particularly to the test formulation, when compared
to non-diabetic individuals with DP. Diabetic subjects demonstrated a significant enhancement
in skin barrier function on the forearm after 45 and 60 days of treatment, along with a notable
reduction in forearm skin roughness after 60 days of using the test formulation, relative to the
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non-diabetic group. The reduction in roughness is particularly relevant as it suggests an
improvement in skin texture, which can contribute to overall skin health. Furthermore, these
results indicate that sun-protected skin showed a more pronounced response to the cosmetic
intervention compared to sun-exposed skin, as no significant improvements in the barrier
function and skin texture were noted in the dorsal hands for both study groups. The results
obtained may be attributed to the variation in the thickness of the stratum corneum (SC)
between the forearm and dorsal hand regions. The average thickness of the SC in the volar
forearm is 18.3 £ 4.9 um, whereas in the dorsal hand it is 29.3 £ 6.84 um [Sandby-Mglle et al.,
2003; Egawa et al., 2007]. A thinner stratum corneum is associated with greater skin
permeability [Dabrowska et al., 2018], which may influence the effectiveness of topical
cosmetic treatment. Interestingly, while diabetic patients showed a notable improvement in
skin hydration on both the forearm and dorsal hand after 45 and 60 days of using the test
formulation, non-diabetic subjects only demonstrated a significant increase in hydration on the
forearms after 60 days. This could indicate that diabetic skin, which is often compromised, may
respond more favorably to moisturizing treatments.

Additionally, the significant results in the improvement of hydration, barrier function, and skin
texture observed in diabetic subjects with stage | dermatoporosis after the use of the test
formulation underscore the need for targeted dermatological interventions for this group.
Moisturizers that contain a combination of emollient, humectant, and occlusive ingredients are
effective in increasing hydration and preventing water loss, thereby enhancing skin barrier
function and reducing the need for topical corticosteroid therapy in inflammatory skin disorders
[Rajkumar et al., 2023; Weidinger et al., 2018]. The use of topical corticosteroid therapies can
lead to adverse effects in diabetic patients; therefore, this approach should be recommended
only in very specific situations.

The absence of statistically significant differences between the test formulation and the
reference product concerning enhancements in hydration, barrier function, and skin texture in
both study groups indicates that, although the test formulation is effective, it may not exceed
the performance of the established product. Nevertheless, it can be concluded that the test
formulation demonstrates comparable performance to the reference product.

Conclusion.

The test formulation, elaborated after much study with its ingredients, comprising an oil-in-
water emulsion with a high concentration of humectants, was effective in improving hydration,
skin barrier function and skin texture in diabetic subjects diagnosed with stage |
dermatoporosis. The test formulation was effective to provide improvement in skin hydration
of the non-diabetic subjects diagnosed with stage | dermatoporosis; however, this group did

not show significant improvement in skin barrier function and skin texture. The test formulation
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showed performance comparable to the reference product in all assessments conducted
throughout the study. This result is quite satisfactory, as it confirms that the test formulation
developed to provide a lower cost-benefit ratio and greater economic viability, aimed at
reaching a more vulnerable segment of the population, has achieved efficacy equivalent to that
of a moisturizer widely prescribed by dermatologists and well established in the dermocosmetic
market..The study highlights the importance of developing personalized, affordable skin care
formulations for this population, in order to provide a better quality of life and health for these
patients
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9.CONCLUSAO GERAL

A presente dissertacdo apresenta uma abordagem abrangente para o
desenvolvimento de uma formulagdo cosmética destinada ao publico senil, com foco especial
em pacientes diabéticos e/ou com dermatoporose em estagio I. Os objetivos foram alcancados
por meio da condugdo de ensaios clinicos que, inicialmente, avaliaram a eficacia de
emolientes e umectantes frequentemente utilizados em produtos cosméticos, escolhidos
como os principais ingredientes da formulagao. O intuito desta proposta foi desenvolver uma
formulacao eficaz e de baixo custo, destinada a atender uma populacdo vulneravel, mais
suscetivel as complicagdes cutaneas decorrentes da diabetes e da dermatoporose.

No capitulo I, os dados obtidos no ensaio clinico demonstraram que os 6leos
vegetais sdo emolientes eficazes, comparaveis ao petrolato, e apresentam grande potencial
na industria cosmética, especialmente em resposta a demanda dos consumidores por
produtos cosméticos formulados com matérias-primas naturais e renovaveis. Apesar dos
resultados indicarem que os 6leos vegetais sdao emolientes potentes, optamos pelo
Triglicerideo de acido caprico e caprilico (TACC) como o emoliente principal da formulagao,
devido a sua alta estabilidade a oxidacao e calor, origem vegetal e baixo custo.

O capitulo Il abordou o ensaio clinico para a selegdo do sistema umectante da
formulacao, revelando que uma alta concentracao de umectantes (25% no total) foi eficaz em
aumentar o nivel de hidratacao do estrato corneo e melhorar a fungédo de barreira cutanea.
Embora o objetivo ndo fosse desenvolver uma formulagdao apenas com ingredientes naturais,
optamos por seguir a tendéncia “verde” e escolhemos o 1,3-propanediol, um umectante de
origem vegetal, como o principal umectante da formulacdo, combinando-o com outros dois
amplamente utilizados na cosmética: glicerol e butilenoglicol.

No capitulo final, os resultados do ensaio clinico que avaliou a eficacia da
formulacdo desenvolvida ao longo do projeto demonstraram sua efetividade em melhorar a
hidratagdo, a fungao da barreira cutanea e a textura da pele, tanto em participantes da
pesquisa diabéticos quanto em participantes saudaveis, ambos sem sinais clinicos da
dermatoporose em estagio |. A formulagédo teste apresentou performance equivalente ao
produto referéncia de mercado (Umidita® Al Creme) quando testada nestes participantes da
pesquisa.

Ao ser testada em participantes da pesquisa com dermatoporose em estagio I, a
formulacdo teste revelou-se mais eficaz entre os participantes da pesquisa diabéticos,
especialmente na melhora da funcao da barreira cutdnea e textura da pele. Além disso, a
formulacao teste apresentou desempenho equivalente ao produto referéncia quando testada
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em participantes da pesquisa com dermatoporose. Os resultados obtidos sugerem que um
aumento no tamanho da amostra poderia proporcionar dados comparativos mais significativos
e robustos.

Os estudos realizados contribuiram significativamente para aprofundar o
entendimento sobre a eficacia de ingredientes cosméticos comuns, como os emolientes e
umectantes, que oferecem beneficios importantes para a pele. Além disso, esses estudos
contribuiram para o avango da ciéncia cosmética, no contexto do cuidado com a pele
envelhecida, mais vulneravel aos agravamentos decorrentes da diabetes e dermatoporose.
Os resultados obtidos estabelecem uma base sélida para pesquisas futuras, ressaltando a
importancia de compreender a pele dermatoporética e a do diabético para desenvolver
abordagens terapéuticas cosméticas que sejam eficazes, seguras e bem aceitas pelos
pacientes.
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Introdugéo: O processo de envelhecimenio cutineo & desencadeado por fatores intrinsecos e exirinsecos.
Algumas principais caracteristica do envelhecimento cutineo 530 a perda de firmeza e elasticidade, o
aparecimento de rugas e manchas, a redugdo da hidratagdo e da eficiéncia da barreira cutinea, além disso,
pode ocomrer o desenvolvimento de lesdes cancerigenas na pele, devido & exposicao repetida e prolongada
ao sol (KIM et al, 2011).0 termo dermatoporose € utilizado para descrever a insuficiéncia cutdnea crinica e
a fragilidade da pele devido ao envelhecimento. Esta condicio pode comegar a partir dos 60 anos de idade
e sar totalmente desenvolvida enftre os 70 e 90 anos (KAYA et al, 2007). A dermatoporose tem diferentes
causas etioldgicas, como: envelhecimento cronolégico e exposicio solar e desprotegida. O uso crénico de
corticosterdides, considerando tanto tépicos quanto sistémicos, também pode ser considerado outra causa
efioldgica importante (KAYA et al, 2007). Essa sindrome recente & marcada por fragilidade cutdnea crinica,
clinicamente representada por afinamento da pele, purpura senil, laceragio da pele e, nos casos mais
graves, hematoma dissecante (KURASHIGE et al., 2013).Ainda ndo existe um tratamento eficaz para a

dermatoporose até o momento. O uso prolongado de acido
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retindico pode melhorar os sinais clinicos da sindrome (BARMES et al., 2010; KAYA et al., 2003), entretanto,

esta intervengao terapéutica pode causar imitagao na pele.O diabetes é um dos mais comuns distirbios

enddcrinos e afeta todos 03 sistemas organicos do corpo, incluindo a pele (LEVY et al, 2012).
Aproximadamente B0% dos pacientes diabéticos apresentam ou ja apresentaram algum problema cutaneo.
As manifestagies clinicag mais comuns sao infecghes cutineas, xerose e doencas inflamatdrias da pele.

Individuos com diabete tipo Il 830 mais propensos a desenvolver manifestagdes cutdneas, do que agueles
com diabete tipo | {DUFF et al, 2015). As manifestagbes dermalolégicas do diabetes mellitus tém varias
implicagoes para a salde, desde aquelas esteficamente preccupantes até aquelas que podem ser fatais
(RAGUNATHA et al, 2011). A alta prevaléncia de doengas de pele em pacientes com diabete mellitus
descritas na literatura endossa a importancia clinica desie assunto e o alto impacto das complicagoes
dermatolégicas relacionados a doenca (MACEDO et al, 201B6).

Hipdtese: O presente estudo sera baseado na hipotese que a formulagao cosmética desenvolvida podera
tratar e prevenir as manifestagoes cinicas da dermatoporose em participantes da pesguisa com idade entre
60 e 90 anos, sadios ou poriadores de Diabetes tipo | ou 1LO estudo sera dividido em guatro etapas:Na
primeira etapa sera realizada a avaliagao dos emolientes com o objetivo de selecionar aqueles com melhor
perfiormance oclusiva da barreira cutinea, através de medidas da perda transepidermal de agua (TEWL) da
pele. pela técnica de evaporimeftria. Os emolientes selecionados na primeira etapa do estudo serdo
empregados na manipulacao de formulagoes cosmeticas distintas, cuja a eficacia clinica hidratante e

oclusiva de barreira cutdnea serdo avaliadas através das técnicas de corneometria e evaporimetria,

respectivamente, na segunda etapa do estudo A terceira etapa do estudo consiste na caracierizacao clinica
do perfil cutdneo senil através das técnicas de Corneometria, Evaporimetria, Cutometria e
Ultrassonografia.E a quara etapa sera a avaliagdo da eficacia clinica a formulacao cosmética desenvolvida
pela equipe de pesquisa. A eficacia clinica da formulagio cosmética sera avaliada pela aplicacdo de um
protocolo clinico controlado, randomizado & monocego.

Metodologia Proposta: As melodologias propostas para o estudo sao:- Comeometria; € fundamentada em
medidas de capacitincia elétrica, ou seja, a variagio da constante dielétrica da dgua e de outras
substincias. O aumento no conteldo de dgua do esirato comeo aumenta sua constante dielétrica, que &
capiada pelo capacitor formado enire a base da sonda Corneometer® CMB25 e a pele, apresentando
alteragbes no vakor da capacitancia.- Evaporimetria: &
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fundamentada em medidas da iaxa de perda transepidérmica de dgua da pebe, mais conhecida comao TEWL
{transepidermal water loss). A medida é realizada pela sonda Tewameter® TM300, que possuil um cilindro
aberio com dois sensores de temperatura e umidade capazes de medir a pressao do vapor de dgua que
passa através da epiderme. - Cutomeina: € uma 1&cnica capaz de determinar as propriedades viscoelisticas
da pele utilizando 0 método de sucgdo, onde 0 vacuo & aplicado verticalmente e paralelamente sobre a
superficie da pele. As medidas de cutometria serdo realizadas com a sonda Cutometer® MPA-580 .- Analise
de microimagens da pele: as microimagens da pele serSo oblidas com a micro camera Visioscan® VC98
que captura imagens em 256 diferentes niveis de cinza, que sio usados para cafcular pardmetros
relacionados & lextura da pele, 1ais como: suavidade da pele e rugosidade da pele.- Espectroscopia de
Refletdncia Dilusa: os especiros de fluorescéncia da pele serao oblidos com o equipamento Fluoromax -
Spectrofluometer 4C-TCSPC (Horiba Scientific), Esta técnica & empregada para caracterizar substancias
enddgenas gue produzem flucrescéncia sobre excitagao, denominados fluordfores. Mo presenie estudo,
serao analisadas as intensidades das bandas 295 nm (atribuida ao sinal do triptofana), 340 nm (afribuida as
ligagoes cruzadas de colageno fipo | passivels de digestao por pepsina) e a banda 360 nm (afribuida a
fluorescéncia da elasbng).- Ultrassonografia: esta téenica é empregada para avaliar a espessura da derme e
epiderme gue esta diretamente relacionada ao envelhecimento cutdneo. As imagens ulirazsonograficas
serdo capturas com o equipamento Ulirassom HFU {High Freguency Ulirasound) 50 Mhz {DUB SkinScanner
T9.2). Além da avaliacdo da espessura da derme e epiderme, sera determinada ainda a ecogenicidade, que
esla relacionada com retengdo de agua enire as fibras de colageno & com o envelhecimento e
fotoenvelhecimento.

Critérios de Inclusdo: - Primeira e segunda fase do estudo: ldade entre 18 e 60 anos; Sexo femining;

Fototipo 1 a V. segundo Fitzpatrick; Tipo de pele corporal: normal a seca; Possuir pele iniegra na regido do
estudo; Concordar em aderir aos procedimentos & exigéncias do estudo Assinatura do Termo de
Consentimento Livre & Esclarecido (TCLE).- Terceira fase do estudo: idade entre 60 e %) anos; Ambos 03

sex0s; Folotipo | a VI, segundo Fiizpatrick; Concordar em aderir aos procedimenios e exigéncias do estudo;

Assinatura do Termo de Consertimento Livre e Esclarecido (TCLE).- Quarta fase do estudo - participantes
da pesquisa Diabéticos: [dade entre 80 & 90 anos; Ambos 08 sex0s; Possuir Diabetes tipo | ou 1I; Foiotipo | a
V, segundo Fitzpatrick; Concordar em aderir aos procedimentos e exigéneoias do estudo; Concordar em nao
realizar tratamentos dermatologicos efou esteticos corporaie até a finalizacio do estudo; Assinatura do
Termao de Consentimento Livre & Esclarecido (TCLE).- Quarta fase do estudo - participantes da pesquisa
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saudaveis (nao diabéticos): Idade entre 60 & 90 anos; Ambos os sexos; Fotolipo a V. segundo Fiizpatrick;

Concordar em aderir aos procedimentos e exigéncias do estudo; Concordar em néo realizar tratamentos
dermatoldgicos e'ou estéticos corporais alé a finalizagao do estudo; Assinatura do Termo de Consentimenio
Livre & Esclarecido {TCLE]).

Critérios de Exclusao: - Primeira e segunda fase do estudo: Antecedentes de reagbes alérgicas, imitagao ou
senzacoes de desconforto intensas a produtos de uso fopico: cosméticos ou medicamentos; Marcas
cutineas na area experimental gue interfiram na avaliagao de possiveis reagdes cutineas; Presenca de
dermatoses alivas {local ou disseminada) que possam interferir nos resultados do estudo; U=o de anti-
inflamatdnos ndo hormonais, corticoides, antinistaminicos, folossensibifizante ou imunossupressores até 2
semanas antes do estudo; Exposicio solar intensa ouw a sessao de bronzeamento até 15 dias antes da

avaliagao inicial;Tratamento estetico ou dermatologico corporal até 4 semanas antes do estudo;

Tratamentos hormonais nao estavels nos dltimos 3 meses; Tratamento com vilamina A acida e'ou seus
derivados até | més antes do estudo; Pesscas direlamente envolvidas na realizacao do presente esiudo e
seus familiares; Estar participando de outro estudo. - Terceira fase do esiudo: Antecedentes de reagdes
alérgicas, irritagie ou sensacDes de desconforto intensas a produtos de uso topico: cosmeticos ou
medicamentos; Marcas cutaneas na area expenmental gue interfiram na avaliagido de possiveis reagbes
cutdneas; Pacienles sem condicoes de refomo para a avaliacao clinica; Presenga de dermatoses ativas
(local ou disseminada| que possam interferir nos resultados do estudo; Uso de antiinflamatorios nao
hormonais, corticoides, anti-histaminicos, fotossensibilizante ou imunossupressores ateé 2 semanas antes do

estudo; Exposigao solar intemsa cu a sessdo de bronzeamento até 15 dias antes da avaliagdo inicial;

Tratamento estético ou dermatolégico corporal alé 4 semanas antes do estudo; Tratamentos hormonais nao
estdveis nos Oitimos 3 meses; Pessoas diretamente envolvidas na realizagao do presente estudo e seus

familiares; Estar participando de outro estudo. - Quarta fase do estudo; Antecedentes de reacdes alérgicas,
irmitacdo ou sensagies de desconforto intensas a produtos de uso topico: cosmeéticos ou medicamentos,
Marcazs cutineas na drea experimental que interfiram na avaliagdo de possiveis reagoes cutaneas,

Pacientes sem condigdes de retorno para a avaliagao clinica; Presenca de dermatoses ativas (local ou

disseminada) que possam interferir nos resultados do -estudo; Uso de antiinflamatdrios ndo hommonais,
corticoides, anti-histaminicos, fotoesensibilizante ou imunossupressores até 2 semanas antes do estudo;

Exposicio solar infensa ou a se2sao de bronzeamento até 15 dias antes da avaliagdo inicial; Previzdo de
vacinagao durante a realizacio do
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estudo ou até 3 semanas anfes do estudo; Tratamenio estético ou dermatoldgico corporal até 4 semanas
antes do estudo Tralamentos hormonais nao estavels nos Gitimos 3 meses; Pessoas direlamenie envolvidas
na realizacdo do presente estudo e seus familiares; Estar participando de outro estudo.

Objetivo da Pesquisa:

0 presente projeto de pesqguisa fem como objetivo principal desenvolver formulacao cosmetica de aplicagao
corporal indicada para prevenir e tratar a dermatoporose em pacientes senis saudaveis e poriadores de
Diabetes tipo | e 11.Os objetivos especificos do presente projeto de pesguisa s3o: Avaliar e selecionar os
emolientes com a melhor performance oclusiva da barreira cutdnea; Avaliar e selecionar a formulagio com a
melhor periormance ociusiva de barreira cutanea e hidratante; Caractenzar clinicamenie o perfil cutaneo
senil; Avalar a eficacia de formulagao cosmeética desenvolvida pelo grupo de pesquisa em proporcionar
melhoria da hidratagio, da eficiéncia da barreira cutdnea, da textura, da elasticidade e firmeza da pele.

Avaliacio dos Riscos & Beneficios:
Segundo informapies do pesquisador;
Riscos: - Riscos relacionados aos produtos testades duranie o esfudo: Mao sao esperados riscos para a
saude do participante da pesguisa, no entanto, raraments, em fungao das caracteristicas individuais de cada
participante da pesguisa, poderao ocomer reagies adversas leves, tals como, coceira, vermelhidao efou

dermatites. Todos os cuidados necessanos para reduzir, controdar e/ou eliminar estes riscos serdo fomados.

Desta forma, ndo sdo esperados eventos adversos graves ou mesmo moderados. Nos retornos previstos
para o estudo (apdés 43 e 60 dias de uso domiciliar), serao observadas as areas da pele e imediagdes onde
foi aplicado o produto em estudo buscando delerminar possivels indicadores de desconforto ou reacao
adversa ao produto. Caso seja observada a manifestacao de algum desconforto ou reagao adversa, a
mesma serd tratada, seguindo procedimentos iddneos, os quais serdo executados pela médica responsavel
da Kosmaoscience {Dra. Ana Licia Tabarini Alves Pinheiro GRM 38.484) em conjunto com o pesquisador
responsavel. Assim, medidas de precaugdo esido previstas para evilar qualguer risco & salde do
participante da pesquisa. - Riscos relacionados aos procedimenios do estudo: Com relagdoc aos
procedimentos envolvidos, os mesmos consistem em écnicas ndo invasivas que nao oferecem riscos a
salde fisica, j@ que se trala apenas da cbiencao de medidas de hidratacao, firmeza, efasticidade e perda de

Agua da pele e obiencao de micoimagens realizadas na superficie da pele. Entretanto, a qualquer momento,

=g houver sensacao de desconforio ou inseguranca, que
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o participante da pesquisa venha a relatar cu que seja observado pelo pesquisador responsavel, o
procedimento serd imediatamente suspenso € o participante da pesquisa poderd’'sera dispensado de
participar do estudo, sem qualguer penalizagao e/ou prejuizo, de gualguer natureza, econdmica ou
psicoldgica.

Beneficios: Nao existem beneficios diretos para os participantes da pesquisa. Os beneficios indiretos da
pesquisa poderao contribuir para o avango da ciéncia, o que ira beneficiar outras pessoas no futuro, bem
como possiveis publicagdes cientificas.

Comentarios e Consideracdes sobre a Pesquisa:

Este protocole se refere ao Projeto de Pesquisa infitulado “Desenvolvimento e avaliacao da eficacia clinica
de formulagao topica para pele com dermatoporose em pacientes sadios e diabéticos”, cujo pesquisador
responsavel € o pis-doutorando Dr. Silas Arandas Monteiro e Silva, cadastrado no Programa de
Pesquisador de Pds-Doutoradoe (PPPD). A equipe de pesqguisa € composta pela Profa. Dra. Gislaine Ricci
Leonardi, pela farmacéutica Juliana Rodrigues Pinto e pela médica Ana Licia Tabarini Alves Pinheiro. A
Instituic@o Proponente & Faculdade de Ciéncias Farmacéuticas da UNICAMP. Segundo as Informacies
Bésicas do Projeto, a pesquisa terd financiamento proprio & um orgamento estimado em RS 10,000,040 (dez
mil reais). O projeto tem como objetivo desenvolver formulagio cosmética para prevenir e fratar a
dermatoporose em pacientes senis saudaveis e portadores de Diabetes. O cronograma apresentado

contempla inicio da coleta de dados para 03 de agosto de 2020, com término em 30 de junho de 2021.

Participarao da pesquisa 240 pessoas.

Consideracoes sobre os Termos de apresentacio obrigatoria:

MNa segunda versao, foram analisados os seguintes documentos de apresentacao enviados:

1. Folha de Roste Para Pesquisa Envolvendo Seres Humanos: Foi apresentado o documento
"Folha_Rosto.pdf” devidamente preenchido, datado e assinado.

2. Projeto de Pesquisa: Foram analisados os documentos "PROJETO_DE_PESQUISA.pdi™ e
"PBE_INFORMACOES_BASICAS DO_PROJETO_1524031.pdf*. Adequado.

3. Orcamento financeiro e fontes de financiamento: Informagoes sobre orgamento financeiro incluidas nos
documentos *PE_INFORMACOES BASICAS DO_PROJETO_14B6475.pdf” e
"PROJETO_DE_PESQUISA.pdf". Adequado.

4. Qutros documentos que acompanham o Protocolo de Pesguisa:
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+ CARTA_RSPOSTA.pdf

« PB_PARECER CONSUBSTANCIADO CEP 3966277 pdi
« TCLE_A.pdf

« TCLE B.pdf

« TCLE_C pdf

« TCLE D.pf

Conclusées ou Pendéncias e Lista de Inadequagdes:
0 pesquizador atendeu &s pendéncias apontadas.

1. Cuanio ao arguivo “Folha_Rosto.pdf™:

1.1. Nao consta o canmbo do responsavel pela instituicao, com matricula. Solicita-se adequacan.
RESPOSTA: Devido ao isolamentio social ocasionado pela pandemia de COVID-19, o responsavel pela
instituig@o nao esid presenciaimente em seu local de trabalho, assim, a folha de rosto segue com a
assinatura eletrinica e ORCode para a comprovagao da veracidade,

ANALISE: Pendéncia atendida.

2. Quanio ao arquivo "PROUETO _DE_PESQUISA pdf™;

2.1. No Campo “Beneficios”, |&-se “Poderdo ocorrer melhorias relacionadas ao aumento da hidratacao,

firmeza e elasticidade da pele corporal, fortalecimento da barreira cutinea e mefhora da texiura da pele”™. No
entanto, n3o se pode afirmar gue 03 beneficios sio os possiveis resultados da pesguisa, uma Vez que
podem nao vir 8 ocorrer. Solicita-se a alteragio do texto e nos outros documentos que compde esse
protocolo, indicando que nao ha beneficios diretos ao participante e os beneficios indiretos =80 para a
comunidade cientifica.

RESPOSTA: O texto do item “Beneficios”™ foi alterado para: Mao existem beneficios diretos para o3

participantes da pesquisa. Os beneficios indiretos da pesquisa poderao contribuir para o avango da ciéncia,

o gue ird beneficiar outras pessoas no futuro, bem como possiveis publicagoes cientificas.
ANALISE: Pendéncia atendida.

2.2. Mo item “Ressarcimenio”, 6-se “Vocé recebera um auxilio ransporte no valor de R310.00 (dez reais),

CES0 YOC£ resida na cidade onde o laboratorio esia localizado (Campinas) ou B 20,00 (vinte reais), caso
vocé resida nas cidades vizinhas a Campinas”. Ressalta-se que a Resolucdo CNES n 466 de 2012, item
.21, determina que a importancia referente a ressarcimento de gastos aos
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participantes de pesgquisa deve se ater exclusivamente as despesas do parficipanie e seus acompanhantes,

quando for o caso (isto &, sem limitar o ressarcimento, estipulando os itens que serao ressarcidos efou 08
valores maximos). Assim, solicita-se reescrever o trecho substituindo “auxilio transporte” por “ressarcimento
em caso de gastos relativos a transporte e alimentacao, por exemplo”, sem gue seja determinado sew valor
exaio, garantindo também o ressarcimento dos acompanhantes, pois a pesquisa prevé a paricipagio de
idos0s. Solicita-se adequacio deste documento e nos demais que compde esse protocolo de pesquisa.
RESPOSTA: O texto do item “Ressarcimento”, relativo ao “auxilio transporte”, foi alterado para: Vocé e
seu(s) acompanhante(s), quando necessdrio, receberdo ressarcimento em caso de gastos relativos &
transporte e alimentagao.

ANALISE: Pendéncia atendida.

3. Quanio aos arquivos “TCLE_A.pdf°, “TCLE_B°, “TCLE_C" e “TCLE_D":

3.1. Embora se enienda que, do ponto de vista juridico, o TCLE represente um contrato enfre o participante
de pesquisa e o pesquisador/patrocinador, o TCLE tem a fungao precipua de informar e respeitar a
autonomia do participante de pesquisa e ndo propriamente de se estabelecer vinculo contratual enfre as
partes. Informagdes adicionais, além do nome e data de assinatura, ndo s3o0 considerados essenciais do

ponto de vista bioético. Sendo assim, a CONEP tem solicitado que informagdes como RG, CPF, endereco,

entre gutras sejam removidas do campo de assinatura.

RESPOSTA: O campo para preenchimenio do RG dos participantes da pesquisa foi excluido dos
documentos citados.

ANALISE: Pendéncia atendida.

3.2. No item “Procedimento do estudo” 1&-se ... vocé serd dispensandoia) e recebera a ajuda de cusio para
pagamento do transporte”; e no item “Ressarcimento e indenizagao” |&-se “Viocé recebera um auxilio
transporie no valor de R$10,00 (dez reais). caso vocé resida na cidade onde o laboratorio esta localizado
(Campinas) ou R 20,00 (vinte reais), caso voc resida nas cidades vizinhas a Campinas”. Ressalta-se que
a Resplugdo CNS n® 466 de 2012, item 11.21, determina que a importancia referente a ressarcimento de
gasios aos participantes de pesquisa deve se ater exclusivamente as despesas do participante e seus
acompanhantes, quando for o caso (isto €, sem limitar o ressarcimento, estipulando os itens que serao
researcidos efou os valores maximos). Assim, solicita-gse reescrever o frecho substituindo “auxilio transporte”™
€ “ajuda de custo para pagamento do transporte” por “ressarcimento em caso de gastos relativos &
tramsporte &
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alimentacio, por exemplo”, sem que seja determinado seu vakor exato, garantindo fambém o ressarcimento
dos acompanhantes, quando necessarnio. Solicita-se adequagao deste documento.

RESPOSTA: O texto relativo & “ajuda de custos para pagamento do fransporie”, do item “Procedimentos do
estudo”, foi alterado para: Vocé e seu(s) acompanhante(s), se houver, receberio o ressarcimento em caso
de gasios relativos & transporte e alimentagao.

0 texto relativo ao "auxilio transporte®, do item “Ressarcimento e indenizagdo™, foi alterado para: Vocé e
seu(s) acompanhante(s), quando necessdrio, receberdo ressarcimento em caso de gastos relativos &
transporte e alimentagao.

ANALISE: Pendéncia atendida.

3.3. Especificamente no documento “TCLE_C”, verificar trecho marcado em amarelo se as informagoes
confidas nele estao corretas para o relator poder avaliar adequadamente.

RESPOSTA: As informagoes contidas no frecho marcado em amarelo estio devidamente corretas. A
marcagac em amarelo foi erroneamente inserida no texto.

AMALISE: Pendéncia atendida.

3.4. Especificamente no documento *TCLE D, no Campo “Beneficios a sadde”, |16-se °... o uso do produto
cosmético em estudo podera proporcionar melhorias relacionadas ao aumento da hidratagao, fimeza e

elasticidade da pele corporal, fortalecimento da barreira cutanea e melhora da textura da pele™. No entanto,

ndo se pode afirmar que os beneficios 530 0= possiveis resultados da pesquisa, uma vez que podem nao vir
a ocomer. Solicita-se a alteracao do texto, indicando que ndo ha beneficios direlos ao participante.

RESPOSTA: O texio do item “Beneficios & salde™ do TCLE_D, foi alterado para: Nao existem beneficios
diretos & sua saude. Eniretanto, além de estar conftribuindo para o avanco da ciéncia, o que ira beneficiar
outras pessoas no futuro, caso vocé aceite participar dessa pesquisa, os dados fornecidos por vocé

contribuirao para a elaboracao de um relatirio de pesguisa bem como possiveis publicagbes cientificas.

ANALISE: Pendéncia atendida.

4. Quanio a0 documento anexado "PB_INFORMAGOES _BASICAS DO _PROJETO 1524031 pdi:

4.1. Justificar o orcamento no valor de BERS 10.000.00 como recursos proprios.

RESPOSTA: O valor de RS 10.000,00 serd pago com oS recursos proprios da pesguisadora Juliana
Rodrigues Pinto. Este valor serd empregado nos custos relativos a transporte e/ou alimentagio dos
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participanies da pesquisa, aquisicio de algumas matérias-primas e impressao do TCLE. A pesquisadora faz
parie do quadro de colaboradores do Grupo Kosmoscience, onde 0s estudos clinicos serdo conduzidos. Os
gasios relafivos a0 uso dos eguipamentos ndo serdo cobrados pela empresa, como forma de Incentivo &
capacitacao de sua colaboradora. Os ensaios serdo conduzidos no faboratdrio pela propria pesquisadora
naoe gerando gastos exiras com mao de obra. A conciuséo do mestrado devera contribuir para uma futura
promogao da colaboradora na empresa.

ANALISE: Pendéncia atendida.

Consideragoes Finais a critério do CEP:
- O participanie da pesguisa deve receber uma via do Termo de Consentimento Livre e Esclarecido, na
integra, por ele assinado {quando aplicavel).

- O participante da pesquisa fem a liberdade de recusar-se a participar ou de retirar seu consentimenio em
qualquer fase da pesguisa, sem penallzacdo alguma e sem prejuizo ao seu cuidado {guando aplicavel).

- D pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado. Se o pesquisadar
considerar a descontinuacdo do estudo, esta deve ser justificada e somente ser realizada apds anafise das
fazdes da descontinuidade pelo CEP que o aprovou. O pesquisador deve aguardar o parecer do CEP
quanto a dezcontinuacio, excelo quando perceber risco ou dano nao previsio ao participante ou guando
constatar a superiorndade de uma estratégia diagndstica ou terapéutica oferecida a um dos grupas da
pesquisa, Isto &, somente em caso de necessidade de agdo imediaia com intuito de proleger os
participantes.

- O'CEP deve ser informado de todos os efeiios adversos ou falos relevantes que alterem o curso normal do
estudo. E papel do pesquisador assegurar medidas imediatas adequadas frente a evento adverso grave
ocorndo (mesmo gue tenha sido em outro ceniro) e enviar notificacao ao CEP e a Agéncia Nacional de
Vigildncia Sanitaria — ANVISA — junto com seu posiciomamento.

- Eventuais modificacoes ou emendas ao protocolo devem ser apresentadas ao CEP de forma clara e

sucinia, identificando a parte do protocolo & ser modificada e suas justificativas e aguardando a aprovacao
do CEP para continuidade da pesquisa. Em caso de projetos do Grupo lou Il
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apresentados antericrmente 4 ANVISA, o pesquisador ou patrocinador deve envid-las também & mesma,
junto com o parecer aprovatario do CEP, para serem juntadas ao protocolo inicial.

- Relatdrios parciais e final devemn ser apresentados ao CEP, iniciaimenie seis meses apos a data desie
parecer de aprovagio e ao términd do esiudo.

-Lembramos gue segundo a Resolucdo 466/2012 | item X1.2 lefra e, “cabe a0 pesquisador apresentar dados
solicitados pelo CEP ou pela CONEP a qualquer momento”.

-0 pesquisador deve manter o5 dados da pesquisa em arquivo, fisico ou digital, sob sua guarda e
responsabilidade, por um periodo de 5 anos apds o término da pesquisa.

Este parecer foi elaborade baseado nos documentos abaixo relacionados:

Tipo Documento Arguivo Postagem Autor Siuacao
Informagoes Basicas|PB_INFORMAGOES BASICAS DO P | 30/04/2020 Aceito
do Projeto ROJETO 1524031 paf 153344
Qutros CARTA_RESPOSTA pdi 30/04/2020 | Juliana Rodrigues Aceito

15:32:33 | Pinto
Parecer Anteriar PE_PARECER_COMSUBSTAMCIADD | 30/04/2020 |Juliana Rodrigues Aceito
CEP 3966277 15:32:10 | Pinto
Projeto Detalhado /! | PROJETO_DE_PESQUISA pdf 30042020 |Juliana Rodrigues Aceito
Brochura 15:31:23 |Pinto
| investigador
TCLE / Termos de | TCLE_D.pdf 300472020 | Juliana Rodrigues Aceito
Assentimento / 15:30:50 | Pinto
Justificativa de
Auséncia
TCLE / Termos de | TCLE_C.pdf 30042020 |Juliana Rodrigues Aceito
Assentimento / 15:30:44 | Pinto
Justificativa de
Auséncia
TCLE ! Termos de | TCLE_B.pdf 300472020 |Juliana Rodrigues Aceito
Assentimento / 15:30:36 | Pinto
Justificativa de
Auséncia
TCLE ! Termos de | TCLE_A.pdi 30042020 JJuliana Rodrigues Aceito
Assentimento / 15:30:27 | Pinto
Lustificativg de
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Auséncia TCLE_A pdf 30/04:2020 |Jubana Rodrigues Aceito
15:30:27 | Pinto

Folha de Rosto Folha_Hosto.pdi 30/04/2020 |Julkana Rodrigues Aceilo
15:29:21 | Pinto

Qutros doc_pdf 100372020 | Silas Arandas Aceilo
18:14:17 | Monteiro e Siva

Cutros AUTORIZACAD PARA COLETA DE_ | 10/03:2020 |Juliana Bodrigues Aceilo

DADOS . pdf 16:48:34 | Pintg

Situagao do Parecer:

Aprovado

Mecessita Apreciacao da CONEP:

Mao

CAMPINAS, 11 de Maio de 2020

Assinado por:

Renata Maria dos Santos Celeghini
[{Coordenador(a))
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DADOS DA EMENDA

Titulo da Pesquisa: DESENVOLVIMENTO E AVALIAGAO DA EFICACIA GLINICA DE FORMULAGAD
TOPICA PARA PELE COM DERMATOPCOROSE EM PACIENTES SADIOS E

Pesquisador: Silas Arandas Monieino e Silva

Area Temitica:

Versdo: 5

CAAE: 29B30820.2.0000.5404

Instituicdo Proponenie: Faculdade de Cignclas Farmacéuticas

Palrocinador Principal: Financiamento Progprio

DADOS DO PARECER

Numero do Parecer: 4.388.643

Apresentacdo do Projeto:

O parecer inicial ¢ elaborado com base na transcrigio editada do conteudo do registro do protocolo na
Plataforma Brasil & dos arquivos anexados a Plataforma Brasil. Oz pareceres de relorno, emendas e
nofificagées =80 elaborados a partir dos dados e arquivos da oltima versao apresentada.

Trata-se de SOLICITACAD DE EMENDA (E1) para protocolo originalmente aprovado em 11/05/2020 para
modificagbes nos objetivos secunddrios. inclusdo de novas fases do estudo. inclusdo de novas
metodologias, modificagdes nos locais de realizacio da pesquisa, modificactes nos modelos de TCLE.
extensio de cronograma e inclusio de nova pesquizadora. O texto do parecer reflele a documeniagao
apresentada na solicitagdo, que esta detathadamente descrita ao final do parecer.

INTRODUCAO: O processo de envelhecimento cutineo & desencadeado por fatores intrinsecos e
extrinsecos. Algumas principais caracteristica do envelhecimenio cutineo s40 a perda de firmeza e
elasticidade, o aparecimento de rugas e manchas, a redugdo da hidratagao e da eficiéncia da barreira
cutanea, além disso, pode ocomrer o desenvolvimento de lesdes cancerigenas na pele, devido a exposicao
repetida e prolongada ao sol (KIM et al, 20110 termo dermatoporose & utilizado para descrever a
insuficiéncia cutinea crinica e a fragilidade da pele devido ao envelhecimento. Esta condigao pode comegar
a partir dos 60 anos de idade e ser totalmente desenvolvida enire os 70 e 90 anos (KAYA et al, 2007). A
dermatoporose tem diferentes causas
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efiokigicas, como: envelhecimentio cronclégico e exposicdo solar € desprofegida. O uso crinico de
corlicostendides, considerando tanto tGpicos quanto sistémicos, também pode ser considerado outra causa

efiolégica importante (KAYA et al, 2007). Essa sindrome recente & marcada por fragilidade cutidnea crinica,

clinicamente representada por afinamento da pele, purpura senil, laceragio da pele e, Nos casos mais
graves, hematoma dissecante (KURASHIGE et al., 2013).Ainda ndo existe um tratamento eficaz para &
dermatoporose até o momento. O uso prolongado de acido retindico pode melhorar og sinais clinicos da
sindrome (BARMES et al., 2010; KAYA et al., 2005), entretanto, esta intervencao terapéufica pode causar
imitagao na pele. O diabeles & um dos mais comuns dishirbios enddcrinos e afeta todos os sistemas
organicos do corpo, incluindo a pele (LEVY et al, 2012). Aproximadamente B0% dos pacientes diabéticos
apresentam ou ja apresentaram algum problema cutineo. As manifestagbes clinicas mais comuns sao
infecches cutdneas, xerose & doencas inflamatdrias da pele. Individuos com diabete tipo Il 5o mals
propenscs a desenvolver manifestactes cutaneas, do que aqueles com diabete tipo | (DUFF et al, 2015). As
manifestagtes dermatolgicas do diabetes mellitus t8m varias implicagoes para a saude, desde aguelas
estelicamente preccupantes ate aquelas que podem ser fatais [RAGUMNATHA et al, 2011). A alta prevaléncia
de doengas de pele em pacientes com diabete melfitus descritas na literatura endossa a importancia clinica

deste assunio e o alio impacto das complicagies dermaiologicas relacionados a doenca (MACEDO et al,

2018)

DELINEAMENTO DA PESQUISA: Trata-se de estudo clinico longitudinal de ate 60 dias, controlado,

randomizadeo, cego para ¢ parficipanie, com intervencao, em cinco fases, ufilizando produtos medicamentos
de protecio cutdnea, Fase 3. O estudo envolvera 240 individuos, com idades entre 18 e 30 anos (variando
conforme a fase do estudo), diabélicos ou ndo diabsticos. oriundos da lista de espera da empresa

Kosmoscience e do ambulatdrio de Dermatologia do HC-UNICAMP (variando conforme a fase do estudo).

As fases, o numero de paricipanies e meétodos empregados nas varias fases sao as seguinies: Primeira
fase (n=B0, Avaliagio da pele através da técnica de Evaporimeiria), Segunda fase (n=30, Avaliagdes da
pele alravés das técnicas de Comeometria € Evaporimelria), Terceira fase (n=80, Avaliagtes da pele
alravés das técnicas de Corneometria, Evaporimetria, Cutomeiria e Ulirassonografia), Quarta fase_Grupo
instituto (n=25, Avaliaches da pele atraves das técnicas de Comneomefria, Evaporimetria, Espectroscopia de

Refletincia Difusa e Andlise de Microimagens), Quaria fase_Grupo ambulatdrio (sem bidpsia, n=20,

Avaliagdes da pele através das técnicas de Cormeometria, Evaporimeiria, Ulirassonografia e Andlise de
Microimagens), Quarta fase Grupo ambulatorio {oom bidpsia, n=5, Avaliagies da pele através das técnicas
de Comeometria, Evaporimeatria, Ultrassonografia, Analize de Microimagens, Bidpsia). O presente
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projeto de pesguisa tem como chjetive desenvolver formulacdo cosmeética corporal indicada para pacienies
idosos e avaliar o efeito dessa formulacao na melhora da hidratacdo, textura, propriedades mecinicas da
pele e funcio da barreira cutinea. A avaliag@o da eficdcia clinica da formulagdo cosmética sera
fundamentada em técnicas objetivas e nao-invasivas. Para avaliar o efeito da formulagdo na melhora da
hidratagao serd empregada a iecnica de comeomelria, que & e fundamentada em medidas de capacitancia
da pele. As propriedades mecanicas da pele, tais como, firmeza e elasticidade serao avaliadas através da
especiroscopia de refletincia difusa, que @ utilizada para avaliar compostos fluordioros da pele. Neste
estudo, serdo avaliadas as intensidades de fluorescéncia do coligeno e elastina da pele. A textura serd
avaliada atraves da oblencio de microimagens da pele e analisada através de parametros como suavidade
& rugosidade da pele. A eficiéncia da barreira cutinea sera avaliada através de medidas da perda de dgua
transepidermal (TEWL), gue & uma imporiante ferramenta para avaliar a infegridade do estrato cimeo e sua
fungio como barreira. A Ulirassonografia de Ala-Freguéncia sera empregada para avaliar a melhora da

condicao dérmica e epidérmica atraves de paramefros relacionados a espessura dérmica e eco-densidade.

E por fim, sera wiilizada a técnica de biopsia por punch para avaliar a eficacia da formulagao em
propercionar aumento de biomarcadores teciduais relacionados a estrutura da pele e a barreira cutanea
atraves da técnica de imuno-histoguimica. Serdo empregados metodos estatisticos para avaliar a
significincia do efeito da formulagio cosmetica sobre a methora da condicdo da pele. Os dados obfidos em
cada tecmica apos 49 e 60 dias de uso serao estafisticaments comparados os dados basais, O efeito do
produto também serd estatisticaments comparado a uma formulagio cosmetica de mercado (UMIDITA® Al
CREME ou similar). = gsperado que a formulacio desenvolvida promova melhora nos parametros
estudados, contribuindo. para a melhora da qualidade de vida dos participantes de pesquisa incluidos no
estudo.

METODOLOGIA:

Para comprovar o efeifo da formulagdo cosmética no tratamento e prevengao da dermatoporose serdo
aplicadas as seguintes técnicas biofisicas nao invasivas ao longo do estudo:

a) Corneometria: & fundamentada em medidas de capacitancia elétrica, ou seja, a variagao da constanie
dielétrica da dgusa e de oulras substincias. O aumento no confeddo de dgua do estrato cdimeo aumenta sua
constante dielétrica, que ¢ captada pelo capacitor formado entre a base da sonda Comeometer® CME25 e a
pele, apresentando alteragSes no valor da capacitancia.

b} Evaporimetria: & fundamentada em medidas da taxa de perda transepidérmica de agua da pele,
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mais conhecida coma TEWL {transepidermal water loss). A medida ¢ realizada pela sonda Tewameter®
TM30D, que possui um cilindro aberto com dois sensores de temperatura & umidade capazes de medir a
pressao do vapor de dgua que passa atraves da epiderme.

¢} Culometria: € uma técnica capaz de determinar as propriedades viscoelasticas da pele utilizando o
metodo de sucgao, onde o vacuo € aplicado verticalmenie e paralelamente sobre a superficie da pele. As
medidas de culometria serao reafizadas com a sonda Cutometer® MPASBD.

d} Anadilize de microimagens da pele: as microimagens da pele serio obtidas com a micro cAmera
Visioscan® VCOB gque captura imagens em 256 diferentes niveis de cinza, que sdo usados para calcular
paramefros refacionados & textura da pele, tais como: suavidade da pele e rugosidade da pele.

&) Especirozcopla de Refleiancia Difusa: os espectros de fluorescéncia da pele serdo obtidos com o
equipamento Fluoromax - Specirofiuometer 4C- TCSPC (Horiba Scientific). Esta técnica € empregada para

caracierizar subsiancias endogenas que produzem fluorescéncla sobre excitagao, denominados fluordforos.

No presente estudo, serao analisadas as intensidades das bandas 235 nm (atribuida ao sinal do friptofana),
340 nm (atribuida as ligagdes cruzadas de colageno tipo | passiveis de digestao por pepsina) e a banda 360
nm {airibuida a fluorescéncia da elastina).

) Utrassonografia: esta técnica & empregada para avaliar a espessura da derme e epiderme gue esta
diretamente relacionada ao envelhecimento cutinep. As imagens ultrassonograficas serdo capiuras com o
equipamento Uitrassom HFU (High Freguency Ultrasound) 30 Mhz (DUB SkinScanner 75.2). Alem da
avaliagao da espessura da derme e epiderme, sera determinada ainda 4 a ecogenicidade, que esta
relacionada com refengdo de dgua entre as fibras de colageno e com o envelhecimento e
fotoenvelhecimento.

g} Imuno-histoguimica para biomarcadores teciduais: A imuno-histoguimica (IHQ) & um método de
focalizacdo de antigenos (por exemplo, proteinas), explorando o principio da ligagao especifica de
anticorpos a antigenos em tecido bioldgico. A IHQ & amplamente utiizada na pesquisa basica para
compreender a distribuicao e localizacao de biomarcadores diferencialmente expressos em distintas paries
de um tecido biokbgico. Os fragmenios de pele utiizado nesia andlise serio coletados no inicio do estudo e
apis 60 dias de uso da formulagdo desenvolvida, em apenas uma pequena amostra {10%) dos participantes
da pesguisa incluidos na quarta etapa da pesquisa.

E=ta técnica serd ulilizada para a obtencio de indicadores moleculares da condicdo cutinea. Ela tem o

objetivo de identificar o aumento na sinlese de biomarcadores teciduais relacionados a dermatoporose,

como o CD44. e relacionados a condigdo da barredra cutanea, coma o KIG? (proliferagio celular), Integrina e
Filagrina.

Endereco:  Aua Tessiiia Visira de Camarga. 124, 1" andar go Prédio | da Facukdade de Ciéncias Médicas

Bairro: Baraa Gemido CEP: 13083887
UF: 5p Municipio: CauiPitas
Telefone: 1393501500 Fax: (vsjzazi-Tiay E-mail: cep@unicamp be

Wigpns 4 o J4

139



(U UNICAMP - CAMPUS
e CAMPINAS
cERUNICAVE

Corfinuacia do Panecer: 4 BEE 043

O estudo serd dividido em gquafro etapas:

Na primeira etapa sera realizada a avaliagio dos emolientes com o objetivo de selecionar aqueles com
melhor performance oclusiva da barreira cutnea, através de medidas da perda transepidermal de agua
(TEWL) da pele, pefa &cnica de evaporimetria. As medidas de TEWL da pele serdo realizadas na condicao
basal, apds 15 minutos, 2 e & horas da apficagio do emoliente sobre a pele. Mesta fase serdo incluidos 80
participantes da pesquisa do sexo feminino, saudiveis, faixa etaria entre 18 e 60 anos, com caracteristica
de pele corporal normal a seca. Os emolientes selecionados na primeira etapa do estudo serdo empregados
na manipulacio de formulactes cosmeticas distintas, cuja a eficacia clinica hidratante e oclusiva de bameira
cutinea serdo avaliadas através das fécnicas de cormneometria e evaporimelria, respectivamente, na
segunda etapa do estudo.

Na segunda etapa do estudo serao incluidos 30 participantes da pesquisa do sexo feminino, savdaveis,

faixa etaria entre 18 e 60 anos, com caracteristica de pele corporal normal a seca. As medidas de
capacitdncia e TEWL da pele serao realizadas na condigao basal, apds 15 minutos, 2 e B horas da
aplicagap das formulagdes cosméticas.

A terceira etapa do estudo consiste na caracterizagio clinica do perfil cutdneo senil através das técnicas de
Comneometra, Evaporimetria, Cutometria e Ulirassonografia. Nesta etapa serSo incluidos 80 participantes da
pesquisa, ambos 0% sexos, saudavels, faixa etana enire 60 e 30 ancs.

E a guarta etapa serd a avabiacao da eficacia clinica a formulagao cosmetica desenvolvida pela equipe de
pesquiza. A eficacia clinica da formulacao cosmetica serd avaliada pela aplicagao de um protocolo clinico
controlado. randomizado & monoCego.

A quarta etapa sera dividida em 3 fases, denominadas: Etapa 4A. 4B e 4C.As metodologias envolvidas em
cada fase estdo descritas nos itens 8.4.1, 8.4.2 e 8.4.3, respectivamente & 03 critérios de inclusao e
exclusdo estao apresentados no item 11.3.1 e 11.3.2.

Seraon incluidos na guaria efapa do estudo um total de50 participantes da pesquisa, sendo 25 participanies
da pesquisa saudaveis e 23 parficipantes da pesguisa portadores de Diabetes fipo | ou 1.

As avaliagtes serdo realizadas no dorso das maos e na porgao anterior dos antebragos, previamente ao
inicio do uso da formulaciao cosmetica, apos 45 e 60 dias de uso domiciliar.

Os participantes da pesquisa serdo orentados a aplicar a formulagio cosmetica em leste em uma mao e um
antebraco (direito ou esguerdo) & manter a oufra mio & antebrago como controle (com aplicagio de um
produto cosmético referéncia de mercado (UMIDITA® Al CREME - Reg. MS
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2.2607.0090.0011 cu similar).
LOCAL DE REALIZACAC DA PESQUISA: As etapas 1 e 2, e metade da efapa 4 do projeto de pesguisa
{inclusdo de 50% do painel de participantes da pesquisa), serdo conduzidas nas instalagies do Grupo

Kosmoscience situada na Rua Sandoval Meirelas, n® 72, Vila Joao Jorge, no municipio de Campinas,

Estado de S&0 Paulo. A Figura 1 jlustra a planta geral onde esta instalada a Kosmoscience {Unidade [} e
onde o estudo serd conduzido.

A etapa 3 e 4 outra metade da eiapa 4 serdo conduzidas na Faculdade de Ciéncias Meédicas da Unicamp,

no ambulaidrio do departamento de Dermatologia, sediado na Rua Tessalia Vieira de Camargo, 126 -
Cidade Universitaria, Campinas - SP, 13083-B87.

POPULACAD A SER ESTUDADA:

Primelra fase do estudo: serdo incluidos B0 participantes da pesquisa, sauddveis, sexo feminino, pele
corperal normal a seca, com faixa etaria entre 18 e 60 anos. (TCLE _ ANEXO 1)

Segunda fase do estudo: serao incluidos 30 pariicipantes da. pesquisa, saudaveis, sexo feminino, pele
corporal normal a seca, com faixa etaria entre 18 e 60 anos. (TCLE _ ANEXO 2)

Terceira fase do estudo: serdo incluidos B participanies da pesquisa, sauddveis, ambos 0s sexos, com
faixa etaria entre 60 e 90 anos. (TCLE _C ANEXO 3)

Quaria fase do esiudo: serdo incluides 50 participantes da pesguisa, sendo 25 parficipantes da pesquisa
saudaveis e 25 parficipantes da pesquisa poriadores de Diabetes tipo | ou Il ambos os sexos, com faixa
etaria entre 60 e 90 anos. (TCLE _D ANEXQ 4, TCLE_E ANEXO 5 ou TCLE_F ANEXO &)

O3 pariicipantes da pesquisa serdo incluidos no estudo independente de corraga, etnia, ornentagao sexual,

classes e grupos sociais e deverao apresentar todas as caracteristicas dos critérios de inclusao e nenhuma
caracieristica dos critérios de exclusdo, conforme descrito item 11 deste documento.

GARANTIAS ETICAS AOS PARTICIPANTES DA PESQUISA: Este protocolo de pesquisa foi elaborado
segundo as determinagies da Resolugdo 466/12 do Conseiho Macional de Sadde, sobre Diretrizes e
Mormas Regulamentadoras de Pesquisa Envolvendo Seres Humanos.

Todas as medidas que garantem a liberdade de parlicipacao, a integridade do parficipanie da pesquisae a
preservacao dos dados que possam identificd-lo, garantindo, especialmente, a privacidade, sigilo e
confidencialidade estao esclarecidos no Terma de Consentimento Livre e Esclarecido (TCLE).
Somente serdo Incluldos na pesquisa os pariicipantes que conzentirem a sua parficipagio em caraler
voluntario mediante a assinatura do TCLE, apds explicagio completa do estudo. dos riscos
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envolvidos e dos procedimentos necessarnos para aderéncia ao estudo. O TCLE serd impresso e assinado
em duas vias, sendo qgue uma via devera ser arquivada no centro de pesquisa e a oulra via sera entregue
ao participanie da pesquisa.

Todas as informagdes e dados do participante da pesquisa cobeiados durante o estudo serdo codificadas
e/ou mascaradas, garantindo a confidencialidade da sua identidade e das informacoes.

PLAND DE RECRUTAMENTO DE PARTICIPANTES DA PESQUISA: Na primeira e segunda fase do
estudo. os paricipantes da pesquisa serdo sekecionados a partir do banco de paricipantes cadastrados na
Kosmascience atendendo ao nimero da populagio a ser estudsda e considerando os critérios de inclusio e
exclusio descritos no iiem 11 deste projeio de pesquisa.

Na terceira fase do estudo, o recrutamenio de participantes da pesquisa serd realizado a partir do banco de
pacienfes cadastrados no ambulatdrio de dermatolopia daFaculdade de Ciéncias Médicas da Unicamp,
atendendo ao nimero da populagio a ser estudada e conslderando os critérios de inclusdo e exclusao do
estuda.

Na gquarta fase do esfudo, o recrutamento de participantes da pesquisa sera realizado parte (50%) a partir
do banco de participanies cadasirados na Kosmoscience, e a outra parte (50%) sera realizado a partir do
banco de pacientes cadastrados no ambulatoric de dermatologia Faculdade de Ciéncias Medicas da
Unicamp, atendendo ao numero da populagao a ser esiudada e considerando os critérios de inclusdo e
exciusdo do estudo E importante ressaltar que na guarta fase do estudo serdo incluidos paricipantes da
pesguisa saudavels e portadores de Diabetes tipo | ou §l. Nesta etapa, o que € considerado saudavel, & nao
possuir Diabete do tipe | ou 1. No entanto. alguns participantes deverdo apresentar sinais da
dermatoporose. que € caracterizada por uma insuficiéncia cutinea cronica e a fragilidade da pele devido ao
envelhedmento, o gue em muitos casos precisa de fratamento e acompanhamento dermatoddgico, o que
pode juslificar a presenga destes participantes da pesquisa no banco de pacienies cadasirados no
ambulatorio de dermatologia da FCM.

A abordagem, ou seja, o convite dos participantes para participar da pesquisa sera realizada via contalo
telefonico.

Paor voita de 10 dias anles do inicio estimado da etapa de execugdo da pesquisa, a pesquisadora realizard o
contato telefdnico com og participanies da pesquisa pre-selecionados, para informar sobre o= aspectos
basicos da pesguisa e identificar se existe ou ndo inleresse do participante em paricipar da pesquisa.
Caso o pariicipante pré-selecionado demonstre interesse em participar da pesquisa, ele sera convidada a
comparecer ao laboratdrio da Kosmoscience ou a0 ambulatorio de dermatologia do
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FCM da Unicamp, no dia e hordrio agendados para conhecer os defalhes completos do estudo gue serdo
informados pelo pesquisador responsavel.

(s participantes da pesguisa serao instruidos para suspender o uso de quaisquer produtos de uso opico
naias) regiao(des) de avakacio 48 horas antes do Inicio do estudo. Os participantes da pesquisa receberao
também instrugies sobre os horérios, tipos de avaliacies que serao feitas, modo de uso do produio, tempo
de duragao do estudo, enfre outras informacoes pertinentes ao estudo.

Oz parficipanies da pesquisa que comparecerem ao laboratdrio da Kosmoscience ou ao ambulatdrio de
dermatologia da FCM da Unicamp. e o acompanhante quando necessdrio, receberdo o ressarcimento em
caso de gasios relativos & trangporie e alimentagio. Além do ressarcimento relativo a alimentagio, guando
necessdrio, durants a permanéncia do participante da pesguisa no laboratdrio, ficara disponivel uma mesa
com café, cha e biscoito, para que o mesmo se alimente quando sentir vontade,

Oz participantes da pesquisa serao orientados e esclarecidos sobre os objetives e métodes do estudo e a
assinar o termo de consentimento livre e esclarecido. Os termos de consenfimentio livre e esclarecido
preenchidos e assinados serao arguivados na brochura do estudo.

0 conirole de possiveis intercorréncias relacionadas ao uso do produto em estudo, tais como, o surgimenio
de reagoes cutineas irritativas e/ou alergénicas, ou sensagies de desconforto, sera realizado via
atendimento médico realizado pela médica responsdve! pelo estudo Dra. Ana Licia Tabarini Alves Pinheiro
CRM 98.484 (Responsdvel Laboraténo Kosmoscience) ou Profa. Dra. Henata Ferreira Magalthaes CBM
88183 [Chefe do Servigo de Dermatologia do Hospital de Clinicas da Unicamp) ou outre profissional
dermatologista, na auséncia destas.

O3 paricipantes da pesquisa serao instruidos via TCLE. a suspender imediatamente o uso do produto em
estudo, caso seja observado qualquer desconiortio ou reacdo adversa e entrar imediatamente em contaio
COom 0 pesquisador responsavel, cujo dado para contato esta refacionado no TCLE. A disponibilidade do
atendimento sesa garantida 24 horas por dia por telefone ou pessoaimente no local da pesguisa.
Critérios de Inclusao: Os paricipantes serdo incluidos nas respectivas etapas da pesquisa caso atendam
lodos os critérios de inclusao descritos nos itens 11.1, 11.2 00 11.3(11.3.1 & 11.3.2) - Critérios de Inchisao -
do protocolo de pesquisa.

Critérios de Exclusio: Os paricipantes serdo incluidos na pesquisa caso ndo violem nenhum dos critérios
de exclusio descritos nos Rens 11,1, 11.2.0u 11.3 (11.3.1 & 11.3.2) - Critérios de Exciusdo - do protocolo de
pesquisa.
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As metodologias proposias para o estudo s80: As metodologias propostas para o estudo sdo:-
Comeometria: € fundamentada em medidas de capacitincia elétrica, ou seja, a variacao da constante
dielétrica da agua e de outras substancias. O aumento no conteddo de dgua do estrato cdmeo aumenta sua
constante dielétrica, que & capiada pelo capacitor formado entre a base da sonda Comeometer® CME25 e a
pele, apresentando alteragtes no walor da capacitancia.- Evaporimetria: & fundamentada em medidas da
taxa de perda transepidérmica de agua da pele, mais conhecida como TEWL (transepidermal water loss). A
medida & realizada pela sonda Tewameter® TM30D, gue possui um cifindro aberio com dois sensores de
temperatura e umidade capazes de medir a pressao do vapor de dgua que passa afravés da epiderme. -
Cutometria: & uma técnica capaz de determinar as propriedades viscoelasticas da pele ufilizando o metodo
de sucgio, onde o vacuo & aplicado verticalmente e paralelamente sobre a superficie da pele. As medidas
de cutomeatria serao realizadas com a sonda Cutometer® MPA-580.- Anilise de microimagens da pele: as
micreimagens da pele serdo obtidas com a micro camera Visioscan® VIC98 que capiura imagens em 256
diferenies nivels de cinza, gue sdo usados para calcular pardmetros relacionados a textura da pels, tals
como: suavidade da pele e nugosidade da pele.- Espectroscopia de Refletancia Difusa: os espectros de
fluorescéncia da pele serdo obiidos com o equipamentio Fluoromax - Spectrofluometer 4C-TCSPC {Horiba
Scientific). Esta técnica & empregada para caracterizar substincias enddégenas gue produzem fluorescéncia
sobre excitacio, denominados fluoroforos. Mo presente estudo, serdo analisadas as intensidades das
bandas 295 nm (atribuida ao sinal do triptofanc), 340 nm (atrbuida as higacdes cruzadas de colageno tipo |
passiveis de digestdo por pepsina) e a banda 360 nm {alribuida a fluorescéncia da elasting).-
Ultrassonografia: esta técnica & empregada para avaliar a espessura da derme e epiderme que esta
diretamente relacionada ao envethecimento cutdneo. As imagens ultrassonograficas serdo capiuras com o
equipaments Ultrassom HFU {High Frequency Ultrasound) 50 Mhz (DUB SkinScanner 73.2). Além da
avaliagdo da espessura da derme e epiderme, sera deierminada ainda a ecogenicidade, que esta
relacionada com refengdo de dgua entre as fibras de celageno e com o envelhecimento e
folcenvelhecimento.- Imuno-hisloguimica para biomarcadores teciduais: Esta &cnica serd utilizada para a
obtencio de indicadores moleculares da condigao cutinea. Ela tem o objetivo de idenfificar o aumenta na
sintese de biomarcadores teciduais relacionados a dermatoporose, como o CD44, e refacionados 4 estruiura
da pele como o Coldgeno e o Acido Hialurdnico

Metodologia de anilise de dados: Serdo empregados calculos matemalicos e métodos estatisticos para a

avaliagao da significAncia dos resultados obtidos. A homogeneidade dos dados basais, quando aplicavel,

serd avaliada através do método do teste t-Student, pareado. considerando um
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intervalo de confianca de 95%. A significancia dos resultados obtidos ao longo do estudo sera avaliada
aplicando-se o método de andlise de variancia (ANOVA), com pds-teste de Dunnetf, considerando um

intervalo de confianca de 95%. A comparagao entre o efeito do produto investigacional versus controle,

quando aplicavel, sera avaliada através do método do tesie t-Student, pareado, considerando um intervaio
de confianca de 95%. O Projeto de Pesquisa apresenta em detalhes os cilcuios e métodos estalisiicos
aplicados em cada t&cnica empregada ao longo do estudo.

Desfecho Primario: O desfecho primario deste estudo é desenvolver uma formulagio coamélica de

aplicagio corporal, indicada para a pele genil,e avaliar através da combinagao de técnicas biofisicas,

espectroachpica, de imagens e imuno-histoguimica, a eficacia do produlo em prevenir e fratar a
dermatoporose em participantes saudiveis e diabéticos.

Objetivo da Pesquisa:

Retevancia social: Um dos fatores demograficos mais importantes da atualidade € o significativo aumento da
populagao de jdosos. Hoje, um expressivo namero de pesscas chega a terceira idade, atingindo 80 a 30
anaos. Ao mesmo tempo em que cresce a expectativa de vida, cresce também a busca pela melhora na
qualidade de vida apds os 80 anos, e isto inclui também os cuidados para manter uma pele Com aparéncia
mais jovem e saudavel, Apds 0s 60 anos, a pele torma-se cada vez mais fragil, levando a manifestagoes
clinicas mais graves e acentuadas, denominadas dermatoporose. A fragilidade da pele pode ser ainda mais
prejudicial, levando a maiores complicagoes clinicas, em pessoas idosas portadores de Diabetes, ja que
existemn uma série de ocoméncia de disturbios cutineos relacionados a doenca. Devido & necessidade de
um cuidado mais intensive, torma-se imporante o desenvolvimenio de produlos cosmélicos direcionados
para o culdado da pele fragil & envelhecida. A formulagio cosmetica a ser desenvolvida e avaliada
clinicamente neste projeto, visa tralar e prevenir as manifestagbes clinicas da dermatoporase, melhorando a
aparéncia e a saude da pele, proporcionando melthora na gualidade de vida dos consumidores alvo do
produto. Neste projeto de pesquisa serdo incluidos pacientes idosos saudaveis e porfadores de Diabetes
tipo | & 1.

Hipdtese: O presente estudo sera baseado na hipatese gue a formulagao cosmética desenvolvida podera
tratar e pravenir as manifestagies cinicas da dermatoporose em participantes da pesguisa com idade enbre
60 e 80 anos, sadios ou portadores de Diabetes tipo | ouw I

Objetive primario; O presente projeto de pesguisa tem como objetivo principal desenvoiver formulacao
cosmetica de aplicacao corporal indicada para prevenir e tratar a dermatoporose em pacienies senis
saudaveis e portadores de Diabetes tipo | e 1.
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Objetives secundarios: Os objetivos especificos do presente projelo de pesquisa sao: - Avaliar e selecionar
03 emofienies (matéria-prima) com a melhor performance oclusiva da bameira cutiinea atraves da técnica de
Evaporimetria. - Avaliar e selecionar a formulacio (produto final) com a melhor performance oclusiva de
barreira cutnea e hidratante através das técnicas de Evaporimetria e Corneometria, respectivamenie. -
Caracterizar clinicamente o perfil cutaneo senil por métodos biofisicos ndo invasivos. - Avaliar a eficacia de
formutacao cosmetica desenvolvida pelo grupo de pesguisa em proporcionar melhoria da hidraiacio da pele
pela técnica de Corneomedria; - Avaliar a eficicia da formulagio em proporcionar melhoria da eficiéncia da
barreira cutinea pela técnica de Evaporimetria; - Avaliar a eficacia da formulacio em proporcionar melhora
da textura da pele através da analise de microimagens; - Avaliar a eficdcia da formulagao em proporcionar
melhoria da firmeza e elasticidade da pele atraves da Especiroscopia de Heflexio Difusa. - Avaliar a eficacia
da formulacao em proporcionar melhonas da condigdo darmica e epidérmica através da Ultrassonografia de
Alta-Frequéncia. - Avaliar a eficacia da frmulagio em proporcicnar aumento de biomarcadores teciduals
redacionados a esirutura da pele e a bamreira cutanea atraves da 18cnica de imuno-histoguimica.

Avaliacdo dos Riscos e Beneficios:

s pesquisadores informaram guanto 03 riscos & desconfortos previstos para os participantes da pesquisa
que “- Riscos relacionados aos produtos festados durante o estudo: ndo sio esperados riscos para a salde
do participante da pesguisa, no entanto, raramente, em funcao das caracieristicas individuais de cada
participante da pesquisa, poderao ocomer reagies adversas leves, fais como, coceira, vermeihidao efou
dermatites. Todos of cuidados necessanios para reduzir, controdar e/ou eliminar estes riscos serdo lomados.
Desta forma, néo sdo ezperados eventos adversos graves ou mesmo moderados. Nos retornos previstos
para o estudo (apis 45 e 60 dias de uso domiciliar), serao observadas as areas da pele e imediaghes onde
foi aplicado o produto em estudo buscando determinar possivels Indicadores de desconforto ou reacao
adversa ao produto. Caso seja observada a manifestagdo de algum desconforto ou reacao adversa, a
mesma sera tratada, seguindo procedimentios idéneos, os quais serdo executados pela médica responsavel
da Kosmoscience (Dra. Ama Licia Tabarini Alves Pinheiro CRM 98.484) ou pela medica responsave| pelo
ambutatéric de dermatologia do HC — Unicamp (Profa. Dra. Renata Ferreira Magalhdes CAM 88163) em
conjunte com o pesquisador responsavel. Assim, medidas de precaucio esiao previstas para evitar qualguer
Tisco 4 salde do participante da pesquisa. - Riscos relacionados aos procedimentos do estudo: Com relagio
aocs procedimentos envolvidos, 8 maiona (excelo a bidpsia) consisle em (ECNICas Nao invasivas que nao
oferecem riscos 4 saude fisica do
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participante da pesguisa. Alguns procedimentos exigem que os participantes da pesquisa permanscam
imdveis [sem mexer a regido que estara sendo avaliada), e em alguns casos o participante da pesquisa nao
podera falar durante o procedimento. Esta condigao podera causar desconforto, especialmente nos
participantes com um perfil mais agitado. Menhum equipamento ulilizado no estudo € pesado ou capaz de
gerar uma pressao forte sobre a pele, entretanto, o participante da pesquisa sentird a pressio do
equipamento sobre & sua pele durante o procedimento, & um eguipamento, chamado Cutometer, pode
proporcionar um leve befisco na pele durante o procedimento. Os participantes da pesquisa mais sensiveis

ao frio poderdo apresentar desconforto por permanecer em sala com temperatura entre 20 e 24°C,

previamente e duranie toda a realizagio dos procedimentos no laboratdrio. A sensibifidade ao frio também
podera gerar desconforto quando o gel necessario para a caplura das imagens ultrassdnicas for aplicado
sobre a pele. O gel é gelado e poderd causar desconforto nos participantes mais sensiveis. O procedimenio
de bidpsia gue sera realizado no 1* e 60° dia do estudo, somente com os participantes da pesquisa
incluidos na etapa 4C do projeto de pesquisa € um procedimento que causa dor e pode casar um leve
sangramento. A intensidade da dor podera variar de acordo com a sensibilidade do participanie da pesquisa
a dor. Como o fragmento de pele coletado duranie o procedimento & muito pegueno, ndo & necessario dar
pontos, no entanto, serd necessario fazer um curativo no lecal. O participante da pesquisa podera sentir dor
&/ou incomodo na regido onde a bidpsia sera realizada por alguns dias apds o procedimento. Todos os
cuidados necessarios gue devem ser tomados com o local da bidpsia (impeza e curative), e demais
informagoes perlinentes ao procedimento, estdo descritos no TCLE (TCGLE_F) e serfo informados ao

participante da pesquisa, para gue ele avalie e decida por consentir cu ndo a sua paricipacdo na pesquisa.

= importanie ressaliar gue, a qualquer momento, se houver sensagio de desconifornto ou inseguranca, que o
participante da pesquisa venha a relatar ou gue seja observado. pelo pesquisador responsavel, o
procedimento serda imediatamente suspenso € o participante da pesquisa poderd/sera dispensado de
participar do estudo, sem qualguer penalizagao e/ou prejuizo, de gualguer natureza, econdmica ou
peicoldgica”,

Os pesquisadores informaram quanto aos beneficios diretos previstos para os participantes da pesquisa gue
“0 conhecimento sobre as bases moleculares da peie permile o desenvolvimento mais assertivo de
formulagbes de uso Gpico para o cuidado da pele senil. Se levarmos em consideracao também que a pele
pode ser a "porta de entrada” de microrganiemo, & importante manté-la saudavel, especiaimente quando
falamos da populagdo senil, gue requer um cuidado mais especifico. A bidpsia & um procedimento
considerado rapido e seguro, quando realizado por
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profissional qualificado, & que nos permite aprofundar no conhecimento molecular da pele senil de forma
rapida e muito eficaz. Este projeto se propde a concepgao racional de preparagbes topicas com olhar de
viabilidade econdmica para um fratamenio seguro, conveniente e de afta performance no cuidado e reparo
da pele senil. Traz como proposta conhecimento subsidiano para aplicagao no desemvolvimento industrial de
formutagies de uso topico que podem =er preparadas e comercializados em pregos mais acessiveis a
populagdo. Convem mencionar gue as mesmas propostas iambém podem ser viabilizadas em producao de
menor escala, como em farmacias magistrais, sendo passivel de estarem presentes em receifudrios
dermatologicos”.

Comentdrios ¢ Consideractes sobre a Pesquisa:

A EQUIPE DE PESQUISADORES citada na capa do projeto de pesquisa e na PB inclui SILAS ARANDAS
MONTEIRO E SILVA (Farmacéutico, Pos doc na FCF-UNICAMP, Pesquisadaor responsavel), GISLAINE
RICCI LEONARD| {Farmacéutica, Docente na FCF-UNICAMP), JULIANA RODRIGUES PINTO
{Farmacéutica. Gesiora de Pesquisa Clinica na Kosmoscience Ciéncia e Tecnologia Cosmética Lida.
Mestranda no PPG de Ciéncias Farmacéuticas da FCF-UMICAMP), ANA LUCIA TABARINI ALVES
PINHEIRO (Medica, Diretora Clinica e Responsavel Médica da Kosmoscience Ciéncia @ Tecnologia
Cosmética Lida) e RENATA FERREIRA MAGALHAES |Médica. Docente da Disciplina de Dermatologia,
Departamento de Clinica Meédica da FCM-UNICAMP, incluida em E1).

O orgamento descrito na PB informa que a pesquisa terd custo de R% 10.600,00 para aquisigio de material
de consumo, medicamentos e cuslos com os paricipanies da pesquisa e serd bancado pelos
pesquisadores.

A pesquisa foi classificada na Grande Area 4 (Ciéncias da Sadde) e tem como titule pablico
“DESENVOLVIMENTO E AVALIAGAC DA EFICACIA CLINICA DE FORMULAGAD TOPICA PARA PELE
COM DERMATOPOROSE EM PACIENTES SADIOS E DIABETICOS",

A pesquisa nao fod classificada nas areas tematicas especials.

A Instituigdo proponente do protocolo & a Faculdade de Ciéncias Farmacéuticas da UNICAMP e a
KOSMOSCIENCE CIENCIA E TECNOLOGIA COSM IMP EXP LTDA foi listada Instituigéo Coparticipanie.
O cronpgrama proposto no projeto informa o inicio no primeiro semesire de 2020, o Ermino no segundo
semesire de 2023 e preve 48 meses (8 semesires) para conclusdo da pesquisa. O cronograma da pesguisa
na PB, como inicialmente aprovadao, indica gue a pesguisa foi iniciada em 01/04/2020 e tinha sua conclusao
prevista para 307122022, em cerca de 33 meses. O cronograma descrito na PB em E1 indica que a
pesquisa sera concluida em 29/122023, em cerca de 43 meses, 12 meses de exiensdo em relacio a dala
originaimente prevista.
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Em 29/06/2021 os PESQUISADORES SOLICITARAM EMENDA (E1) ao protocodo para diversas alieragdes.

descritas e justificadas a seguir:
CONFORME TEXTO DA PB:
“Basicamente, a emenda s fez necessaria devido a alteracio do local de execugdo do estudo na etapa 3 e

parte da etapa 4 (30% do painel); Alteragdo de técnica {de: espectroscopia de refletancia difusa, para:

ultrassonografia) que sera empregada para avaliar a pele dos participanies da pesquisa incluidos em parie
da etapa 4 do projeto (somente os participantes que serdo incluidos no ambulatério de dermatologia da
FCM); Inclusao do procedimento de bidpsia para avaliagdo de biomarcadores teciduais por
imunohistoquimica {somente 5 participantes da pesquisa); Alteragio do uso de um produto placebo por um
produto comparaftive de mercado. Devido as alteragdes propostas, também foi necessario atualizar o
cronograma, orgamenio do projeto, modelos de TCLE (modelos C e D) e incluir novos modelos de TCLE
{modelos E e F)".

CONFORME CARTA DE SOLICITAGAD DE EMENDA:

“1. Quanio ao arquivo “PROJETO_DE_PESQUISA™

1.1. O objefivo do projeto de pesquisa & desenvolver uma formulagio cosmeética, de aplicagio corporal, para
prevenir e tratar a dermatoporose. E fundamental que além de ser eficaz e segura, a formulagéo
desenvolvida apresente um bom custo-benelicio, em relagio aos produlos disponiveis no mercado. Desta
maneira, optou-se por utiizar um produto comparative de mercado, considerado uma referéncia desta

categoria de produto cosmetico, e que apresenta um alto valor agregado, ao invés do produto placebo.

Devido & esta alteracao, foram realizadas as seguintes adequagoes no profocolo de pesquisa:

1.1.1 Uma frase no item “Resumo”, foi alterado de: O efeito do produto também sera estatisticamente
comparado 4 uma formulac@o cosmética placebo; para: O efeito do produto também serd estatisticamenie
comparado & uma formulacdo cosmética de mercado (UMIDITA® Al CREME ou similar).

1.1.2 Na dltima frase do item “3. Hip&teses™, a palavra placebo foi alterada para: referéncia de mercado
(UMIDITA® Al CREME - Reg. MS 2.2607.0090.0011 ou similar).

1.1.3 A primeira frase do item “8.4.1. Produto investigacional”, a palavra placebo foi alierada para: referéncia
de mercado :UMIDH.&@ Al CREME - Reg. MS 2.2607.0090.0011 ou similar). Na frase seguinte, a palavra
placebo foi alterada para: comparative de mercado.

1.1.4 Mos subitens descritos a seguir, a palavra placebo foi alterada para comparativo de mercado. -
B8.4.4.1.1 Métodos estatisticos (a, b e c); - 8.4.4.2.1 Métodos estatisticos (2, b e ¢); - B.4.4.3.1 Métodos
estatisticos (a, b e ¢); - B.4.4.4.1 Mélodos estatisticos (a, b, ¢ e d);
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1.2. Foram acrescentados dois objetivos especificos no item *2 — Objelivos”, conforme descrito a seguir: -
Avafiar a eficacia da formulagéo em proporcionar methorias da condicao dérmica e epidérmica através da
Ultrassonografia de Alta-Freguéncia. - Avaliar a eficicia da formulacao em proporcionar aumento de
biomarcadores teciduais relacionados a estrutura da pele e a barreira cutanea através da técnica de imuno-
histoquimica.

1.3. Para aiender ao objetivo especifico que fol adicionado ao projeto de pesquisa “Avaliar a eficacia da
formulagdo em proporcionar aumento de biomarcadores teciduais relacionados a estrulura da pele e a
barreira cuidnea através da técnica de imuno-histoquimica”, foi adicionado i6pico “g) Imuno-histoguimica
para biomarcadores teciduais™ ao item “3. Hipotesas™:

1.4. O local de execucio da etapa 3 do projeio de pesquisa serd alterado de: Laboratdrio Kosmoscience,
para: Ambulatorio de dermatologia Faculdade de Ciéncias Médicas da Unicamp. Esta alteracio sera
realizada, pols, no ambulatério expandimos o escopo de local de selecao e recrutamento para ampliar nossa
capacidade de inclusdo de participantes veluniarios, principalmente relacionado ao grupo com
dermatoporose e'ou diabéticos. Este perfil clinico € mals abundante em condigio ambulatorial. A execucao
da etapa 4 do projeto de pesguisa sera realizada em dois locais distintos: 50% do painel sera incluido e as
avaliagpbes serdo conduzidas no Laboratorio Kosmoscience e 530% do painel serd incluide e as avaliagdes
serdo conduzidas no Ambulatdrio de dermatologia Faculdade de Ciéncias Médicas da Unicamp. Esta
aleracao devera realizada, pois, a equipe do projeto avaliou ser Imporianie incluir pacientes do ambulatorio
de dermatologia, e que provavelmente fardo parie da etapa 3 do projeto, na etapa de avaliacéo da
formulagdo desenvolvida {etapa 4). Devido a impossibilidade de transportar o equipamente Fluoromax -
Spectrofluometer 4C-TCSPC alé as dependéncias do ambulatdrio. optou-se por substituir a avaliagio da
melhora da fimeza e elasticidade da pele evidenciadas pelo aumento da sintese de coldgeno e elastina por
especitroscopia de refletancia difusa, pela avaliacio da condigao dermica e epidérmica por ultrassonografia
de alta frequéncia, que devera ses realizada com o equipamento Ultrassom 50 MHz Dub® SkinScanner, e
somente no pained de parficipanies gue serd incluido no- ambulatdrio de dermatologia da FCM. Para o grupo
de participantes da pesquiza gue serd incluido no Laboratdrio Kosmoscience ndao havera nenhuma
alteracdo. Oplou-se tambeém por incluir um procedimento de bidpsia, para a coleta de pequenos fragmentos
da pele, que serdo usados para a avaliagio do aumento de biomarcadores feciduais pela técnica de imuno-
histoguimica. Esta técnica serd utilizada para a avaliagio de indicadores moleculares da condigio cutinea,
e serd realizada somente com 5 parficipantes da pesquisa gue serdo incluidos no ambulatdrio de
dermatologia da FCM., Devido as alteracées propostas pela equipe de pesquisa,
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foram realizadas as adequacdes no projeto de pesquisa descritas nos itens 1.4.1 a 1.4.14.

1.4.1. Mo item “4. Local de realizagao da pesquisa”, foram incluidas as informagdes: As etapas 1e 2, e
metade da etapa 4 do projelo de pesquisa (Inclusdo de 50% do painel de participanies da pesquisa). A
etapa 3 e a outra metade da etapa 4 serdo conduzidas na Faculdade de Ciéncias Médicas da Unicamp, no
ambulatdrio do departamento de Dermatologia, sediado na Rua Tessalia Vieira de Camargo, 126 - Cidade
Universitaria, Campinas - SP, 13083-887.

1.4.2. No item “5. Populacio a ser estuwdada” foi citado a inclusdo dos modelos de TCLE nos Anexos 5 e 6.

Estes modelos de TCLE serdo aplicados no painel de paricipanies da pesquiza que serd incluido no
ambulatorio de dermatologia da FCM da Unicamp.

1.4.3. No item “7. Plano de recrutamento de participantes da pesquisa” foram adicionadas informacoes para
detalthar como serdo realizados os recrutamentos de participantes da pesquisa na terceira e quarta fase do
estudo, informagoes referentes ao ressarcimento de participantes da pesquisa gue serao incluidos no
Laboratério Kosmoscience ou no ambulatdrio de dermatodogia da FCM da Unicamp e foi incluida a Profa.
Dra. Renata Ferreira Magalhdes CRM 88163 (Chefe do Servigo de Dermatologia do Hospital de Clinicas da
Unicamp) como uma das responsaveis pelo controle de possiveis intercorréncias relacionadas ao uso do
produto em estudo.

1.4 4. No item “B. Avaliagio da eficacia clinica da formulag@o desenvolvida® foi detalhado como serdo
divididos os participantes da pesquisa gue serao incluidos nesta fase do estudo. Havera o “Grupo instituto”
(25 participantes da pesgquisa recrutados aleatoriamente a pariir do banco de participantes cadastrados na
Kosmoscience) e o “Grupo ambulatdrio” (25 participantes da pesquisa recrutados aleatoriamente a partir do
banco de pacientes cadastrados no ambulatdrio de dermaiologia do HG da Unicamp). O item descreve com
detalhes quais avaliagies serdo realizadas como cada grupo de estudo.

1.4.5. Foi acrescentado o item “8.4.4.5. Avaliacao da condigdo dérmica e epidérmica por ultrassonografia de
alta frequéncia” e o subitem “8.4.4.5.1. Métodos estatisticos”.

1.4.6. Foi acrescentado o item “8.4.4 6. Avaliagcao do aumento de biomarcadores teciduais pela técnica de
imuno-histoguimica™ e os subitens “8.4.4.6.1. Biopsia — coleta de fragmenios teciduais™, “8.4.4.6.2.
Procedimento de andlise” e “B.4.4.6.3. Método estatistico™.

1.4.7. Atualizacio do item “9. Plano de trabalho e cronograma”, que foi necessario devido as alteragies no
proftocolo de pesquisa.

1.4.8. Atualizaco do item “10. Orgamento” devido a inclusdo do procedimento de bidpsia e a necessidade
de compra de materiais para o mesmo.

1.4.9. Em critérios de exclusao do item “11.3. Critérios de inclusio e exclusio dos participanies da
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pesquisa incluidos na quarta fase do projeto”, foi incluida a seguinte nota: Nofa: Além dos critérios de
inclusao mencionado logo acima, os parficipantes da pesquisa que serdo submefidos ao procedimento de
bidpsia, também nao poderdo apresentar o seguinte critério de exclusdo: Tratamento com acido
acetilsalicilico ou outros anticoagulantes, vasodilatadores efou antiagregantes plaquetarios até 2 semanas
antes do estudo.

1.4.10. No item “12_2. Riscos relacionados aos procedimentos do estudo”, foi incluida a seguinie frase: A
bidpsia por, consiste em uma técnica minimamente invasiva, considerada simples e segura e sera realizada
por um médico dermatologista habilitado, desta maneira, também nao sio esperados riscos 4 salde do
participante da pesquisa

1.4.11. Os modelos de TCLE_C e TCLE_D, apresentados nos Apéndices 3 e 4, respectivamente, foram
revisados e as alteracoes estio descritas nos itens 2 e 3 deste documento.

1.4.12. O titulo do “Apéndice 4" foi alterado de: “Termo de Consentimento Livre e Esclarecido (TCLE) —
APLICADO MA CQUARTA FASE DO PROJETCS, para: “Termo de Consentimento Livre e Esclarecido (TCLE)
—APLICADO MA QUARTA FASE DO PROJETO PARA O GRUPO DENOMINADO “GRUPO INSTITUTO™
1.4.13. Foi incluide o “Apéndice 5" ao profocolo de pesqguisa, onde consta o modelo de TCLE: Termo de
Consentimento Livre e Esclarecido (TCLE) — APLICADO MA QUARTA FASE DO PROJETO PARA ©
GRUPO DENOMINADO “GRUPO AMBULATORIO™ {sem bidpsia).

1.4.14. Foi incluido o “Apéndice 6° ao prolocolo de pesquisa, onde consta o modelo de TCLE: Termo de
Consentimento Livre & Esclarecido (TCLE) — APLICADO NA QUARTA FASE DO PROJETO PARA O
GRUPO DENOMINADO “GEUPO AMBULATORIO™ (com bidpsia)

2. Quanio ao arquivo “TCLE_G™:

2.1. No item “4. Procedimentos do estudo”, o local onde o procedimento do estudo sera realizado foi
alterado para: Todo o procedimento sera realizado no Ambulatorio de Dermatologia do Hospital das Clinicas

da Unicamp, sediado em: Rua Tessdlia Vieira de Camargo, 126 - Cidade Universitaria, Campinas - 3P,

13083-887
2.2. 0 texto do item "B. Suporte médico™ foi atualizado, assim como, a médica responsavel pelo atendimentio

em casos de aparecimento de sensacio de desconforto ou reacao adversa. No caso de algum desconforto,

dividas ou quaisquer problemas, vocé poderd entrar em contato com o pesquisador responsavel pelo
esiudo pelos telefones que aparecem no item 13 deste documento. Se houver o aparecimento de sensagao
de desconforto ou reagio adversa serd agendado o atendimento imediato com a médica responsdvel pelo
estudo, Profa. Dra. Renata Ferreira Magalhaes CRM 88163 (Chefe do Servigo de Dermaiologia do Hospital
de Clinicas da Unicamp) ou
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outro profissional dermatodogista designado pela empresa. na auséncia desta. Nao faga uso de qualguer
medicacao sem a avaliagao prévia da médica responsavel.

2.3. No item *13. Informagbes para contafo”, as informacdes referenies ao Laboratonio Kosmoscience foram
substituidas pelas informagtes refativas ao Ambulatdrio de Dermatologia da FCM — Unicamp: Endereco no
Ambulatério de Dermatologia do Hospital das Clinicas da Unicamp: Rua Tessalia Vieira de Camargo, 126 -
Cidade Uiniversitaria, Campinas — SP Fone: (19} 3521-7776

3. Quanio ao arquivo *TCLE D™

3.1. No item “3. Dados gerais do estudo” foram realizadas as seguinies alteragées: - O estudo possui
placebo? De: Sim; Para: Mao. - Total de participanies da pesquisa: De: 50; Para: 25

3.2. No item “4. Dados gerais sobre o produto em estudo” a palavra placebo (hidratante placebo) foi alterada
para: de mercado (hidratande de mercado).

4. Quanto ao documento anexado 'FE_!MFDFHMG(']EE_BESJCAS_DG_PHGJEI'G_I52414]31‘: Inclusdo da
Profa. Dra. Renata Ferreira Magalhaes CRM 88163 (Chefe do Servigo de Dermatologia do Hospital de
Clinicas da Unicamp) como membro da Eguipe de Pesguiza’.

Consideracoes sobre os Termos de apresentacio obrigatoria:
s documentos e blocos de informagan utiizados para efaboracao do parecer foram:

Registro do protocolo na Plataforma Brasil: Arguivo “PBE_INFORMAGOES _BASICAS 1784847 E1.pdf de
150972021,

Carta resposta ao parecer: Arquivo “CARTA_RESPOSTA_EMENDA_R1.docx” de 15/09/2021.

Projeto de pesquisa: Arquivo “PROJETO_DE_PESQUISA_R4.docx” de 15/09/2021.

Modelo de TCLE a ser aplicado na faze F: Arquivo “TCLE_F_H2 docx” de 15/09/2021.

Regulamento de biormapositnio: Arquivo “Regulamento_de Biorrepositorio pdf” de 150902021,
Declaragdao sobre o estabelecimento de biorrepositério: Arguiveo
“Decliaracao_de_Formacaoc_de_ Biorrepositorio.pdf™ de 15/08/2021.
Carta de anugncia; Arquivo “Carta_de_anuencia_pdf” de 15092021,

Foi apresentado o parecer consubstanciado de pendéncia da soliciiagao de emenda: Arguivo
“PB_PARECER_COMNSUBSTANCIADD CEP 4922733 E1.pdf de 15/0%/2021, o que ndo & necessario,
pois os pareceres estdo disponiveis nos arguivos da PB,

Tambem foram apresentados cito outros arquivos das versdes anieriores do protocolo, gue ndo foram
avaliados para elaboracao deste parecer.

Conclusdes ou Pendéncias e Lista de Inadequacoes:

Mao ha mais pendéncias por resobver em redagao a solicitacio de emenda E1:
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PENDENCIAS RELATIVAS AD PROJETO DE PESCUISA E AOQ REGISTEO DO PROTOCOLO NA PB:
Pendéncia 1 (atendida em 16/08/2021)- Quanto a descricao da fase quatro do estudo os pesquisadores

informaram gue “Para explicar com maior clareza como a efapa 4 do projeto de pesquisa serd conduzida,

foram realizadas as seguintes alteragbes:

- Mo item 3 (hipbieses) do projeto de pesquisa foi adicionada a seguinte informacdo: “A guaria etapa serd
dividida em 3 fases, denominadas: Etapa 4A, 48 e 4C. As meltodologias envolvidas em cada fase esiio
descritas nos itens 8.4.1, B4.2 e 8.4.3, respectivamente e os critérios de inclusao e exciusio estio
apresentados no item 11.3.1 e 11327

- A etapa 4A corresponde aos 30 participantes da pesquisa que serdo incluidos a partir do banco de
participantes cadastrados na Kosmoscience. As metodologias aplicadas nesta etapa estio descritas no item
BA.1 (subitens B4.1.1a284.1.4).

- A etapa 4B corresponde acs 15 participantes da pesguisa que serao incluidos a partir do banco de
pacientes cadastrados no ambulattrio de dermatologia do HC da Unicamp. As metodologias aplicadas nesta
etapa estdo descritas no item 8.4.2 (subitens 84212842 4).

- A etapa 4C comesponde aos 5 parficipantes da pesquisa gue serdo incluidos a partir do banco de
pacienies cadastrados no ambulatdrio de dermatologia do HC da Unicamp e que serdo submetidos ao
procedimento de bicpsia. As metodologias aplicadas nesta etapa estdo descritas no item 8.4.3 (subitens
B.4.31a84.35).

- Os critéros de inclusao e exclusdo que serao aplicados nas etapas 4A e 4B estao apresentados no item
11.3.1 do projeio de pesquisa.

- O critérios de inclusdo e exclusdo gue serdo aplicados na etapa 4C estdo apresentados no item 11.3.2 do
projeto de pesquisa.

- Para a justificativa da escoiha pelo procedimento de bidpsia foi adicionada a seguinie informacao ao item
8.4.3 5 Avaliagdo do aumento de biomarcadores teciduais pela técnica de imuno-histoquimica: “0
procedimento de bidpsia foi escolhido, pois, a pantir dos fragmentos de pele coletados e analisados serda
possivel obter um conhecimenio aprofundado sobre as bases moleculares da pele senil com ou sem
disfungio (diabetes) associada, bem como, nos permitird propor um delineamento racional de formulagoes
de uso 6pico para o tratamento mais eficaz das diferentes condigdes cutdneas observadas.”

Pendéncia 2 (atendida em 16/08'2021)- Quanio aos beneficios previstos pela pesguisa, 0s pesquisadores
argumentaram gue “Nio existem beneficios diretos para os participantes da pesquisa. Os beneficios
indiretos da pesquisa poderdo contribuir para o avanco da ciéncia, o que ira beneficiar outras pessoas no
futuro, bem como possiveis publicagtes cientificas. O
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conhecimento sobre as bases moleculares da pele permite o desenvolvimento mais assertivo de
formulagbes de wso WOpico para o cuidado da pele senil. Se levarmos em consideracao também que a pele
pode sef a "porla de entrada’ de microrganismo, & importante manté-fa saudavel, especiaimente quando
falamos da populagdo senil, que requer um cuidado mais especifico. A bidpsia & um procedimento
considerado répido e seguro, quando realizado por profissional qualificado, e que nos permite aprofundar no
conhecimento molecular da pele senil de forma rapida e muito eficaz Este projeto 2e propde & concepcio

racional de preparagoes topicas com olhar de viabilidade econfmica para um fratamento seguro,

conveniente e de alta performance no cuidado e reparo da pele senil. Traz como proposta conhecimenio
subsididrio para aplicagio no desenvolvimento industrial de formulagtes de uso topico Que podem ser
preparadas e comercializados em pregos mais acessiveis a populagio. Convém mencionar que a5 mesmas

propostas também podem ser viabilizadas em producdo de menor escala, como em farmacias magistrais,

sendo passivel de estarem presentes em receituarios dermatologicos”,

Pendéncia 3 (atendida em 16/08/2021)- Quanio & presenca de pacientes saudaveis em lista de espera da
Clinica de Dermatologia do HC-UNICAMP | os pesquisadores esclareceram que E imporiante ressaltar gue
na quarta fase do estudo serdo incluidos participantes da pesquisa saudaveis e poriadores de Diabetes fipo
| ou |l. Nesta etapa, o que € considerado sauddvel, € nao possuir Diabete do tipo | ou I1. No entanto, alguns
participantes deverdo apresentar sinais da dermatoporose, que € caracterizada por uma insuficiéncia
cutdnea crinica e a fragilidade da pele devido ao envelhecimento, o que em Mot0os Casos precisa de
tratamento & acompanhamento dermatoldgico, o que pode jusiificar a presenca destes parficipantes da
pesquisa no banco de pacientes cadastrados no ambulatério de dermatologia da FCM.”

Pendéncia 4 (atendida em 1608/2021)- A descricdo do ressarcimenio [pagina 7 do projeto de pesguisa) foi
ajusiada.

Pendéncia 5 (atendida em 16/08:2021 ) O procedimento de andlise (pagina 32 do projeto de pesquisa) foi
ampliado e detalhado.

Pendéncia & {atendida em 1509/2021}- O texto referente aos objetivos secundérios foi harmonizado entre o
projeto de pesquisa e a PB.

Pendéncia 7 (atendida em 16/08/2021)- A descngio dos desconfortos e riscos ajusiada foi ajustada.
Pendéncia B (atendida em 16/08/2021)- A lista de pesquisadores foi harmonizada na PB e na capa do
projeto de pesquisa.

Pendéncia 9 (atendida em 16/082021)- Quanto a0 orgamento 0% pesquisadores esclareceram gue
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“0 texto do item 10 {Orgamenio) foi ajustado afim de reforgar a informacao de que os custos do projeto
serao de responsabilidade dos pesquisadores e para harmonizar a informagao entre o projeto de pesquisa e
aPB",

Pendéncia 10 (atendida em 16/08/2021)- O cronograma de execucao da pesguisa foi harmonizada entre o
projeto de pesquisa e a PB.

PEMDENCIAS RELATIVAS A OUTROS DOCUMENTOS DO PROTOCOLO:

Pendéncia 11 {respondida em 13/09/2021} Quanto ao item da PB “Havera retencio de amostras para
armazenamento em banco?” os pesquisadores informaram que “0 item “Havera retencao de amostras para
armazenamento em banco” foi assinalado como “SIM™. A avaliacio do registro do proiocolo na PB

evidenciou que o item ainda esta assinalado como “Nao”. Considerando gue esse o Onico item n3o ajustado,

que se irata de problema de assinalar a opgao correta, dado que a PB por vezes nao & simplifica a
visualizagao dos itens, que os pesquisadores citaram a correta intengao de ajusie e que todos os demais
itens foram ajustados, ndo havera a manuiengao da pendéncia. Os pesquisadores devem atentar para

ajustar o item em gualguer nova movimentagdo do protocelo no futuro, seja para emendas ou nofificagies.

Pendéncia 12 (atendida em 16/08/2021}- Foi apresentado o regulamento de Biorrepositdrio para a pesquisa
em tela.

Pendéncia 13 {atendida em 16/08/2021)- Foi apresentada a anuéncia da Chefe do Servigo de Dermatologia
da FCM-UNICAMP, Profa. Dra. Renata Ferreira Magalhdes. A carta de anuéncia foi co-assinada pelo
Coordenador de Assisténcia do HC-UNICAMP, Prof. Dr. Plinio Trabasso.

PENDENCIAS RELATIVAS ADQ TCLE:

Pendéncia 14 (atendida em 16/08/2021)- Foi apresentado o modelo ajustado de TCLE a ser utilizado na
fase C da pesquisa.

Pendéncia 13 (atendida em 16/08/2021)- Foi apresentado o modelo ajustado de TCLE a ser utilizado na
fase D da pesquisa.

Pendéncia 16 (atendida em 16/08/2021)- Foi apresentado o modelo ajustado de TCLE a ser utilizado na
fage E da pesqguisa.

Pendéncia 17 (atendida em 16/08/2021)- Foi apresentado o modelo ajustado de TCLE a ser ufilizado na
fage F da pesquisa.

Consideracoes Finais a critério do CEP:
- O participante da pesquisa deve receber uma via do Termo de Consenfimento Livre e Esclarecido,

Ende . Aua Tessdla Vieira da C . 124, 1” andar do Prédio | da Faculdade de Ciéncias Médicas
amanga

Bairm: Sarao Gamko CEP: 13083-887
UF: 5P Municipio: CauPinas
Telefone: |y3y3mz1-s9m0 Fax (1apazet-7167 E-mail: cep@unicamp be
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na integra, por ele assinado {quando aplicavel).

- O participante da pesquiza tem a liberdade de recusar-se a participar ou de retirar seu consentimenio em
qualquer fase da pesguisa, sem penallzacio alguma e sem prejuizo ao seu cuidado {guando aplicavel).

- 0 pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado. Se o pesquisador
considerar a descontinuacdo do estudo, esta deve ser justificada e somente ser realizada apds anafise das
fazoes da descontinuidade pelo CEP que o aprovou. O pesquisador deve aguardar o parecer do CEP
quanto a dezcontinuacio, excelo quando perceber risco ou dano nao previsio ao participante ou quando
constatar a superiorndade de uma estratégia diagndstica ou terapéutica oferecida a um dos grupas da
pesquisa, isto &, somente em caso de necessidade de agho imediaia com intuito de proleger os
participantes.

-0 CEP deve ser informado de todos os efeltos adversos ou fatos relevantes que alterem o curza normal do
estudo. E papel do pesquisador assegurar medidas imediatas adequadas frente a evento adverso grave
ocorndo (mesmo gue tenha sido em outro centro) e enviar notificacao ao CEP e a Agéncia Nacional de
Vigilancia Sanitidria — ANVISA — junto com seu posicionamento.

- Eventuais modificacies ou emendas ao protocolo devem ser apresentadas ap CEP de forma clara e
sucinta, identificando a parie do protocolo a ser modificada e suas justificativas e aguardando a aprovagao
do CEP para continuidade da pesquisa. Em caso de projetos do Grupo [ ou || apresentados anteriormente a
AMNVISA, o pesquisador ou patrocinador deve envia-las tambem & mesma, junio com o parecer aprovatono
do CEP, para serem juntadas ao protocolo micial.

- Relatdrios parciais e final devem ser apresentados ao CEP. iniciaimente seis meses apds a data desie
parecer de aprovagao e ao término do estudo.

-Lembramos gue segundo a Resolucio 466/2012 . item X1.2 letra e. “cabe a0 pesquisador apresentar dados
solicitades pelo CEP ou pela CONEP a qualguer momento”.

-0 pesquisador deve manter os dados da pesquisa em arguivo, fisico ow digital, sob sua guarda e
responsabilidade, por um periodo de 5 anos apds o término da pesquisa.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documenta Arguivo | Postagem Autar Situacao
Informagbes Basicas| PE_INFORMAGOES_BASICAS_1 Tﬂda-il 15/08/2021 Aczitn
do Projeto 7 _El.pdf 205646

Endereco:  Aua Tessdiia Visira de Camarga. 126, 1" andar oo Prédio | da Facukiade de Ciéncias Médicas

Bairro: Barao Gemido CEP: jaoe3-mer
UF: 5p Municipio: CauiPitas
Telefone: [19)3321-8930 Fac (vejasa-Tiay E-mail: cep@unicamp te
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Declaragao de Regulamento_de Biorrepositorio pdf 15092021 |Jubana Rodrigues Aceito
Manuseio Matenal 20:55:45 | Pinto
Biolégico ¢
Biorepositorio /
Biobanco _
Outros CARTA_RESPOSTA _EMENDA Ri.doc| 15/09:2021 |Juliana Rodrigues Aceitn
.4 20:5348 | Pinto
Declaracao de Carta_de_anuencla pdf 15089/2021 |Jubiana Rodrigues Aceiio
concordancia 20:5327 | Pinto
TCLE /! Termos de |TCLE_F_R2.docx 15092021 |Jubana Rodrigues Aceito
Assentimento / 205321 | Pinto
Justificativa de
Auséncia
Projeto Detathado /' |PROJETO_DE_PESOUISA_R4 docx 15092021 |Juliana Rodrigues Aceilp
Brochura 20:53:14 | Pinto
o
Parecer Anterior PE_PARECER_COMSUBSTAMCIADD | 15/049/2021 |Jubana Rodrigues Aceito
CEP 4922733 E1l.pdf 20:32:56 | Pinto
Declaracao de Dectaracan_de_Formacao_de Biorepo | 1509/2021 |Juliana Bodrigues Aceilo
Manuseio Material | sitorio_pdi 20:52:45 | Pinto
Biolégico /
Bigrepositorio /
Biobanico
TCLE / Termos de  |TCLE_E R1.docx 16082021 |Jubana Rodrigues Aceitn
Assentimento / 21:2308 |Pinto
Justificativa de
Auséncia
TCLE / Termos de. |TCLE D _R2.docx 16/08/2021 |Julkana Rodrigues Aceilo
Assentimento / 21:2303 |Pinto
Justificativa de
Auséncia
TCGLE / Termos de | TCGLE C_R2 docx 16082021 |Juliana Rodrigues Aceitn
Assentimento / 212255 | Pinto
Justificativa de
Auséncia
TCLE ! Termos de | TCLE_B.pdf 300472020 |Jukana Rodrigues Acsito
Asseniimento / 153036 |Pinto
Justificativa de
Auséncia
TCLE / Termos de  |TCLE_A pdf 30/04/2020 | Juliana Rodrigues Aceitn
Assentimento / 15:30:27 | Pinto
Justificativa de
Auséncia
Folha de Rosto Folha_Rosto.pdi 30/04/2020 |Jukana Rodrigues Aceilo
15:29:21 | Pinto
Qutros doc_pdf 100372020 | Silas Arandas Aceilo
18:14:17 | Monteiro e Silva
Endereco:  Aua Tessdiia Visira de Camarga. 126, 1" andar oo Prédio | da Facukiade de Ciéncias Médicas

Bairma: Barao Gemido
UF: 5p

Telefone: 1393501500

Municipio: CauirPitas
Fax: (vsjzazi-Tiay

CEP: 13083-B87

E-mail: cep@unicamp be
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Qutros AUTORIZACAD PARA_COLETA_DE_ | 10/03/2020 |Juliana Rodrigues Aceitn
DADOS.pdf 16:48:34 | Pinto

Situacao do Parecer:

Aprovado

Mecessita Apreciacao da CONEP:

Mao

CAMPIMNAS, 21 de Setembro de 2021

Assinado por:
jacks jorge junior
{Coordenador(a))

Endere¢o; Aua Tessdila Vieira de Camarga. 120, 1° andar oo Prédio | da Faculdade de Ciéncias Médicas
Bairmo: 8arto Gerakio CEP: 1z.083-887

UF: 5P
Telefone:

Municipio: CauPinas
{19)3521-6930 Fax (taja=a1-T1e7 E-mail: cep@unicamp be
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ANEXO Il - Dados demograficos dos participantes da pesquisa incluidos no

ensaio clinico para selecao e avaliacao da eficacia do emoliente principal da

formulacao
Grupo A:

Codigo Inicias do nome Idade Fototipo
V01 ELS 48 v
V02 LAV 40 i
V03 MEPV 58 Il
V04 AAS 40 v
V05 MSBA 58 i
V06 LS 41 Il
Vo7 MRV 59 0
V08 MRBS 52 v
V09 CANM 43 v
V10 CAPBG 59 0
Vi1 MNSO 58 I
V12 RT 58 v
V13 CDS 39 \Y
Vi4 RALS 50 0
V15 CACF 60 1l
V16 CCL 54 v
V17 RCB 44 Il
V18 EGM 38 v
V19 LRA 37 v
V20 ESA 30 i
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GRUPO B:

Codigo Inicias do nome Idade Fototipo
V21 RFS 54 i
V22 MBR 52 I
V23 MSDS 40 I
V24 RAS 55 i
V25 LAV 41 Il
V26 AAS 41 v
V27 SOSP 52 i
V28 LSA 41 Il
V29 SLM 34 v
V30 MVM 51 0
V31 JSM 31 0
V32 VACS 50 I
V33 ECC 42 \Y
V34 SDS 46 I
V35 VVM 35 I
V36 BMSM 25 \Y
V37 ARS 26 I
V38 TRLD 26 \Y
V39 SCFC 27 \Y
V40 SAVSB 20 1l
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GRUPO C:

Codigo Inicias do home Idade Fototipo
V41 TES 22 \Y
V42 MCCB 28 A%
V43 MRB 27 v
V44 BSRC 26 I
V45 ACS 19 v
V46 GDTO 18 A%
V47 TPS 29 v
V48 YBOR 18 Vi
V49 JDS 19 i
V50 SLT 20 v
V51 DORF 22 Vi
V52 PDGR 27 \Y
V53 ACO 20 v
V54 GBL 18 \Y
V55 SXSL 28 v
V56 TSP 25 A%
V57 FJS 24 \Y
V58 FDT 22 v
V59 SLR 24 v

V60 JGO 23 Vi
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GRUPO D:

Codigo Inicias do home Idade Fototipo
V61 KSB 22 0
V62 MAB 29 i
V63 THBT 39 v
V64 MGSN 18 Vi
V65 GC 28 I
V66 STJ 24 0
V67 DKP 36 v
V68 FFRF 32 Il
V69 TAP 33 i
V70 AGP 21 Il
V71 HMA 19 i
V72 MAL 32 v
V73 ARGO 28 0
V74 JHC 30 Il
V75 MCC 34 Il
V76 DC 34 A%
V77 FGE 33 0
V78 GP 30 0
V79 AC 33 A%

V80 LTV 32 0
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ANEXO Il - Permissao para a reproducao do artigo 1 na integra

IS0, 14T

Ccc Marketplace
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This is a License Agreement between juliana Rodrigues Pinto (“User”) and Copyright Clearance Center, Inc. {"CCC") on behalf of the Rightsholder identified in the
arder details below. The license consists of the order details, the Marketplace Permissions General Terms and Conditions balow, and any Rightshalder Terms
and Conditions which are inciuded below.

All payments must be made in full to CCC in accordance with the Marketplace Permissions General Terms and Conditions below.,

Order Date
Order License 1D
155N

LICENSED CONTENT

Publication Title
Article Title

Author / Editor

Date
Language
Country

Rightsholder

REQUEST DETAILS

Portion Type

Page Range(s)

Total Number of Pages

Format (select all that apply)
Who Will Republish the Content?
Duration of Use

06-Aug-2024
1513351-2
1473-2165

Journal of cosmetic dermatology

Skin occlusiva performance:
Sustaimable alternatives for
petrodatum in skincare formulations

European Seciety for Cosmetic &
Aesthetic Dermatology.

0140172002
English

United Kingdom of Great Britain and
Morthern reland

Jahn Wilay & Sons - Books

Chapteriarticle

47754780

5

Print, Electronic

Author of requested content.
Life of current editon

Type of Use
Publisher
Paortion

Publication Typa
Start Page

End Page

Issue

Volume

URL

Distribution

Enter Terrltorles/Countries
Translation

Coples for the Disabled?
Minor Editing Privileges?
Incidental Promotional Use?

Copyright Com sl

IDOE2024, 14T
Lifetime Uinit Quantity
Rights Requested
NEW WORK DETAILS

Title

Instructor Name

ADDITIONAL DETAILS

The Requesting Person /
Organization to Appear on the
License

COBS- 432 9FFc- 11 TTcI 270200

Up to 499
Main product

Development and evaluation of the
tlinical efficacy of a topical
farmulation for skin with
dermatoporosis in diabetic and non-
diabetic subjects

Gislaine Ricei Leanard|

Jullana Rodrigues Plnto

REQUESTED CONTENT DETAILS

Title, Description or Numeric
Reference of the Portionis)

Editor of Portien(s)

Volume f Edition
Page or Page Range of Portion

Skin occlusive pErformanDE:
Sustainable alternatives for
peirolatum in skincare formulations

Pinto, Jullana Rodrigues; Montelro
Silva, Silas Arandas; Holshack, Valéria
de Souza Santos; Leanardi, Gislaine
Rlccl

21

A775-4780

RIGHTSHOLDER TERMS AND CONDITIONS

Mo right, license or interest to any tradernark, trade name, service mark or other branding ("Marks”} of WILEY or its licensors is granted hersundar, and you agree that
you shall not assert any such right, license or interest with respect therate, You may not lter, remaove ar SUppress in any manners any copyright, trademark or other
notices dispiayed by the Wiley material, This Agreement will be void If the Type of Use, Format, Clrculation, or Regquestor Type was misrepresented during the licensing
pracess, In no instance may the total amount of Wiley Materials used in any Main Product, Compilation or Collective work comprise mare than 5% (if figures/tables) or
15% (if full articles/chapters) of the (entirety of the) Main Product, Compilation or Callective Work, Some titles may be available under an Open Access license. It is the

Currency

Institution Name

Expected Presentation Date

Title of tha Article / Chapter the
Portion Is From

Auther of Portlon{s)

Publication Date of Portion

copyright comis-il

teTH- 4978 Bo00 |

cOBS- 4321 97c- 11 T7cI 270200

Republish in a thesis/dissertation
BLACKWELL PUBLISHING
Chapter/article

e-lournal
4775
4780

10

21

g, blackwedl-
SYTIRFEY.COMISe rvlet/useragent?
func=showlssuesicode=jod

Other territories andfor countries
Brazil

Original language of publicatian
Mo

Ma

MNa

340-feTE-457 F-bd08-Fol a3 T 05 de MAr e -oDaS 4201 847 c- 11 TTCERT0200

usp

State University of Campinas
(Unicamp}

202412410

Skin ocolusive performance;
Sustalnable alternatives for
petrolatum in skincare formulations
Pinto; Jullana Rodrigues; Mantelro €
Silva, Silas Arandas; Holsback, Valéria
de Sauza Santos; Leonardi, Gislaine
Riecl

2022-10-31
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Licensors' responsibility to identify the type of Open Access license on which the requested material was published, and comply fully with the terms of that license for
the type of use specified Further details can be found on Wiley Online Library http:f/olabout wiley. com/WileyCDA/Sectionsid-410835_htmi.

-C063-433E- 87 c- 11 TTCBaT0Ing

Marketplace Permissions General Terms and Conditions

The following terms and conditions ("General Terms"}, together with any applicable Publisher Terms and Conditions, govern User's use of Works pursuant to the
Licenses granted by Copyright Clearance Center, Inc_ ("CCC") on behalf of the applicable Rightsholders of such Works through CCC's applicable Marketplace transactional
licensing services (each, a "Service”).

1} Definitions. For purposes of these General Terms, the following definitions apply:

“License” is the licensed use the User obtains via the Marketplace platform n a particular licensing transaction, as set forth in the Order Confirmation.

"Order Confirmation" is the confirmation CCC provides to the User at the conclusion of each Marketplace transaction, "Order Confirmation Terms” are additional terms
set forth on specific Order Confirmations not set forth in the General Terms that can include terms applicable to a particular CCC transactional licensing service and/or
any Rightsholder-specific terms.

“Rightsholderis)” are the holders of copyright rights in the Works for which a User obtains licenses via the Marketplace platform, which are displayed on specific Order
Confirmatians.

“Terms" means the terms and conditions set forth In these General Terms and any additional Order Confirmation Terms collectively.

“User” or *you” is the person or entity making the use granted under the relevant License, Whera the person accepting the Terms on behalf of a User is a freelancer or
ather third party who the User authorized to accept the General Terms an the User's behalf, such persan shall be deemed jointly a User for purpeses of such Terms,

“"Workis)* are the copyright protected warks described in retevant Order Confirmations,

2) Description of Service. CCC's Marketplace enables Users to abtain Licenses to use ane or more Works in accordance with all relevant Terms. CCC grants Licenses as
an agent on behalf of the copyright rightsholder identlfied in the relevant Order Conflrmation,

3) Applicability of Terms. The Terms govern User's use of Works in connection with the relevant License. In the event of any conflict between General Terms and Order
Confirmation Terms, the latter shall govern. User acknowledges that Rightsholders have complete discretion whether to grant any permission, and whether to place amy
limitations on any grant, and that CCC has na right to supersede or to modify any such discretionary act by a Rightshalder.

4) Representations; Acceptance. By using the Service, User represents and warrants that User has been duly authorized by the User to accept, and hereby does accept,
all Terms.,

5) Scope of License; Limitations and Obligations. All Works and all rights therein, including copyright rights, remain the sole and exclusive property of the Rightsholder.
The License provides only those rights expressly set forthin the terms and conveys no ather rights in any Works

6) General Payment Terms. User may pay at time of checkout by credit card or choose to be Invoiced. If the User chooses to be invoiced, the User shall: (i) remit
payments in the manner identified on specific Invoices, {il} unless otherwise specifically stated in an Order Confirmation or separate written agreement, Users shall
remit payments upan receipt of the relevant invoice from CCC, either by delivery or notification of availability of the invoice via the Marketplace platform, and (i) if the

CopyTight. ComiTs-ul 18 TE 475 ba00- fe03ed;
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User does nat pay the invoice within 30 days of receipt, the User may incur a service charge of 1.5% per month or the maximum rate allowed by applicable law,
whichever is less, While User may exercise the rights in the License immediately spon recelving the Order Confirmation, the License (s automatically revoked and ks null
and void, as if it had never been issued, IF CCC does not recelve complete payment on a timely basis.

7) General Limits on Use. Uinless otherwise provided in the Order Confirmation, any grant of rights to User ([} involves only the rights set forth in the Terms and does
nat include subsequent or additiona! uses, (i} is non-exclusive and non-transferable, and (i) is subject to any and all limitations and restrictions {such as, but not limited
to, limitations on duration of use or circulation} included in the Terms, Upon completion of the licensed use as set ferth in the Order Confirmation, User shall either
secure a new permission for further use of the Workis) or Immediately cease any new use of the Work(s} and shall render inaccessible {such as by deleting or by
removing or severing links or other locatars) any Turther coples of the Work. User may only make alterations to the Work If and as expressly set forth in the Order
Confirmation. No Waork may be used in any way that i unlawful, including without limitation if such use would viglate applicable sanctions laws or regulations, would be
defamatary, vialate the rights of third parties (including such third parties’ rights of copyright, privacy, publicity, or other tangible or intangible property), or is otherwise
illegal, sexually explicit, or obscena. In addition, User may nat conjoin a Work with any ather material that may result in damage to the reputation of the Rightsholder,
Any urdawiul use will render any licenses hereunder null and vodd, User agrees to inform CCC T it becomes aware of any infringement of any rights in a Work and to
cooperate with any reasonable request of CCC ar the Rightsholder in connection therewith,

8j Third Party Materials, In the event that the material for which a License is sought includes third party materials {such as photagraphs, illustrations, graphs, inserts
and similar materlals) that are ldentified in such material &5 having been used by perrmission (or a similar Indicator), User |s responsible for Identifying. and seeking
separate licenses (under this Service, if avallable, or otherwlse} for any of such third party materlals; without a separate license, User may not use such third party
materials via the License,

9) Copyright Natice. Use of proper copyright notice far a Wark Is required as a candition of any License granted under the Service, Unless atherwise pravided in the
Order Confirmation, a proper copyright notice will read substantlally as follows: "Used with permission of [Rightsholder's name), from [Work's title, author, volume,
edition number and year of copyrightl permission conveyed through Copyright Clearance Center, Inc." Such notice must be provided In a reasonably legible font size
and must be placed either on a cover page or in another location that any perzon, upon gaining access to the material which is the subject of a parmission, shall see, or
in the case of republication Licenses, immediately adjacent to the Work as used {for example, as part of a by-line or footnote} or in the place where substantially all
ather credits or notices for the new work containing the republished Work are located. Failure to include the required notlce results in loss to the Rightsholder and CCC,
and the WUser shall be llable to pay liquidated damages for each such failure equal to twice the use fee specified In the Order Confirmation, In addition to the use fee
itself and any other fees and charges specified.

10} Indemnity, User hereby indemnifies and agrees ta defend the Rightsholder and CCC, and their respective employees and directors, against all claims, liability,
damages, costs, and expenses, including legal fees and expenses, arising out of any use of a Wark beyond the scope of the rights granted herein and in the Order
Confirmation, or any use of a Work which has been altered in any unauthorized way by User, including claims of defamation or infringement of rights of copyright,
publicity, privacy, or other tangible or intangible property.

11} Limitation of Liability, UNDER NO CIROUMSTANCES WILL CCC OR THE RIGHTSHOLDER BE LIABLE FOR ANY DIRECT, |NDIRECT, CONSEQUENTIAL, OR INCIDENTAL
CAMAGES (INCLUDING WITHOUT LIMITATION DAMAGES FOR LOSS OF BUSINESS PROFITS OR INFORMATION, OR FOR BUSINESS INTERRUPTION) ARISING OUT OF THE
USE OR INABILITY TO LISE A WORK, EVEN |F ONE OR BOTH OF THEM HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, In any event, the total liability of the
Rightsholder and CCC {including their respective employees and directers) shall not exceed the total amount actually paid by User for the refevant License, User
assumes full llability far the actions and omissions of its principals, employees, agents, affiliates, successors, and assigns.

12) Umited Warranties. THE WORK(S) AND RIGHT(S) ARE PROVIDED "AS 15" CCC HAS THE RIGHT TO GRANT TO USER THE RIGHTS GRANTED IN THE ORDER
CONFIRMATION DOCUMENT, CCC AND THE RIGHTSHOLDER DISCLAIM ALL OTHER WARRANTIES RELATING TO THE WORK(S) AND RIGHT(S), EITHER EXPRESS OR IMPLIED,

Eopyright comere-ul PeT 4973 500 COBS 432 9FFE- 11 T7CI 270200 o
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INCLUDING WITHOUT LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. ADDITIONAL RIGHTS MAY BE REQUIRED TO
USE ILLUSTRATIONS, GRAPHS, PHOTOGRAPHS, ABSTRACTS, IMSERTS, OR OTHER PORTIONS OF THE WORK {AS OPPOSED TD THE ENTIRE WORK) IN A MANNER
CONTEMPLATED BY UISER: USER UNDERSTANDS AND AGREES THAT NEITHER CCC NOR THE RIGHTSHOLDER MAY HAVE SUCH ADDITIONAL RIGHTS TO GRANT.

13} Effect of Breach. Any failure by User to pay any amount when due, or any use by User of a Work beyond the scope of the License set forth in the Order
Canfirmation andfor the Terms, shall be a material breach of such License, Any breach not cured within 10 days of written notice thereof shall result in immediate
termination of such License without further notice. Any unauthorized (but licensable) use of a Work that Is terminated immediately upon notice thereof may be
liquidated by payment of the Rightsholder's ordinary license price therefor; any unauthorized {and unlicensable) use that ks not terminated immediately for any reason
{including, for example, because materials containing the Work cannot reasonably be recalled) will be subject to all remedies available at law or in equity, but in no event
to a payment of less than three times the Rightsholder's ordinary license price for the most closely analpgous licensable use plus Rightsholders and/or CCC's costs and
expenses incurred in collecting such payment,

14} Additional Terms for Specific Products and Services, If a User is making ene of the uses described in this Section 14, the additional terms and. conditions apply:

a) Print Uses of Academic Course Content and Materials (photocoples for academic coursepacks or classroom handouts), For photocopies for academic
coursepacks or classroom handouts the following additional terms apply;

i) The copies and anthologies created under this License may be made and assembled by faculty members individually or at their request by on-campus
bookstores or copy centers, or by off-campus copy shops and other similar entities,

il] Mo License granted shall in any way: (I} include any right by User to create a substantively non-ldentical copy of the Work or to edit or in any other way modify
the Work (except by means of deleting material immediately preceding or following the entire partion of the Work copied) (i) permit “publishing ventures®
where any particular anthalogy would be systematically marketed at multiple institutions.

iliy Subject to any Publisher Terms (and notwithstanding any apparent contradiction In the Order Confirmation arising from data provided by User), any use
authorized under the academic pay-per-use service |s limited as follows:
A} any License granted shall apply to only one class (bearing a unique identifier as assigned by the institution, and thereby including all sections or ather
subparts of the class) at one institution;
B} use |s limited to not more than 25% of the text of a book or of the tems Ina published collection of essays, poems or articles;
€} use is Hmited to ne more than the greater of (a) 25% of the text of an issue of a journal or other perlodical or (b) two articles from such an issue;

D} no User may sell or distribute any particular anthology, whether photocopied or electronic, at mare than one institution of learning;

E} in the case of & photacopy permission, no materials may be entered into electronic memaory by User except in order to produce an identical copy of a
Wark before or during the academic term (or analogous period) as to which any particular permission s granted. In the ewvent that User shall choose 1o
retain materials that are the subject of a photocopy permission |n electronic memory for purposes of producing édentical copies more than one day after
such retention (but still within the scope of any permission granted), User must natify CCC of such fact in the applicable permission request and such
retention shall constitute one copy actually sobd for purposes of calculating parmission fees due; and

F} any permission granted shall expire at the end of the dass. Mo permission granted shall in any way include any right by User to create a substantively
norn-identical copy of the Work or to edit or in any other way modify the Work (except by means of deleting material immediately preceding or following the
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entire portion of the Work copied),

i) Books and Records; Right to Audit. As to each permission granted under the academic pay-per-use Service, User shall maintain for at least four full calendar
years books and records sufficlent for CCC to determine the numbers of coples made by User under such permission. CCC and any representatives it may
designate shall have the right to audit such books and records at any time during User's erdinary business hours, upon two days' prior notice, if any such audit
shall determine that User shall have underpaid for, or underneported, any photocopies sold or by three parcent (3%) or more, then User shall bear all the costs
aof any such audit; otherwise, CCC shall bear the costs of any such audit. Any amount determined by such audit to have been underpaid by User shall
Immediately be paid to CCC by User, together with interest thereon at the rate of 10% per annum from the date such amount was originally due. The provisions
of this paragraph shall survive the termination of this License for any reason,

b) Digital Pay-Per-Uses of Academic Course Content and Materials fe-coursepacks, electronic reserves, learning management systems, academic institution
intranets). For uses in e-coursepacks, posts in electronic reserves, posts in learming management systems, or posts on academic institution intranets, the following
additional terms apply:

Iy The pay-per-uses subject o this Section 14{b) include:

A} Posting e-resarves, course management systems, e-coursepacks for text-based content, which grants authorzations to import requested material in
elactronic format, and allows efectranic actess to this material to members of a designated college or university class, under the direction of an instructor
designated by the college or university, accessible only under appropriate electronic controls (e.g., passwordy

B) Posting e-reserves, course management systems, e-coursepacks for materlal consisting of photographs or other still Images not embedded in
text, which grants not only the authorizations described in Section 14(b)(i)(A) above, but also the following authorization: to include the requested material
in course materials for use consistent with Section 14[bNINA) above, including any necessary resizing, reformatting or modification of the resolution of such
reguested materlal {provided that such modification does not alter the underlying editorial content or meaning of the requested materlal, and provided that
the resulting modified coritent is used solely within the scope of, and in @ manner consistent with, the particular authorization described in the Order
Confirmation and the Terms), but not including any other form of manipulation, alteration or editing of the requested material;

C) Posting e-reserves, course management systems, e-coursepacks or other academic distribution for audiovisual content, which grants not anly the
authorlzations described In Section 14{b}iNA) abowve, but alsa the following authorizatons: (I} to Include the requested materlal In course materials for use
consistent with Section 14{bi(IkA} above: (il) to display and perform the requested material to such members of such dass in the physical classroom or
remotely by means of streaming media or other video formats; and fiii) to “clip” or reformat the requested material for purpases of time or content
managemant or ease of delivery, provided that such "clipping” or reformatting does nat alter the underlying editorial content or meaning of the reguested
materlal and that the resulting material s used solely within the scope of, and in a manner consistent with, the particular authorization described in the
Order Confirmation and the Terms. Uniess expressly.set forth In the relevant Order Conformation, the License does not authorize any other form of
manipuiation, alteration or editing of the regquested material.

il) Urless expressly set forth in the relevant Order Confirmation, na Licensa granted shall in any way: (i) include any right by User to create a substantively non-
identical copy of the Wark or to edit or in any ather way modify the Work {except by means of deleting material immediately preceding or fellowing the entire
portion of the Work copied or, In the case of Works subject to Sections 14(D)(1 B} or {C) above, as described in such Sections) (H) permit *publishing ventures”
where any particular course materials would be systematically marketed at multiple institutions.

iii}) Subject to any further fimitations determined in the Rightsholder Terms (and netwithstanding any apparent contradiction in the Order Confirmation arising
from data provided by User), any use authorized under the electronic course content pay-per-Use service is limited as follows:
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A} any License granted shall apply to only one class (bearing a unique identifier as assigned by the institution, and thereby including all sections or other
subparts of the class) at one institution;

B) use |s limited to not more than 25% of the text of a book or of the items in a published collection of essays, poems or articles;
€} use is limited to net more than the greater of {a) 25% of the text of an issue of a journal or other periodical or (b) two articles from such an issue;
D} no User may sell or distribute any particular materials, whether photocopied or electronic, at more than one institution of learning

E) electronic access to material which is the subject of an electronic-use permission must be limited by means of electronic password, student identification
or other contro| permitting access solely to students and instructors in the class;

F) User must ensure (through use of an electronic cover page or other appropriate means) that any person, upoen gaining electronic access to the material,
which is the subject of a permission, shall see;

@ aproper copyright notice, identifying the Rightsholder in whose name CCC has granted permission,
@ astatement to the effect that such copy was made pursuant ta permission,

o a statement identifying the class to which the material applies and notifying the reader that the material has been made available electronically solely
for use in the class, and

@ a statement to the effect that the material may not be further distributed to any person outside the class, whether by copying or by transmission and
whether electronically or in paper form, and User must also ensure that such cover page or other means will print out In the event that the person
accessing the material chooses to print out the material or any part thereof,

G} any permission granted shall expire at the end of the class and, absent some other form of authorization, User is thereupon required to delete the
applicable material from any electronic storage or to block electronic access to the applicable material.

v} Uses of separate portions of a Wark, even if they are to be included in the same course material or the same unkversity or college class, require separate
permissions under the electronic course content pay-per-use Service, Unless otherwise provided In the Order Confirmation, any grant of rights to User |s limited
to use completed no later than the end of the academic term {or analogous period) as to which any particular permission is granted,

v) Books and Records; Right to Audit. As to each permission granted under the electronic course content Service, User shall maintain for at least four full
calendar years books and records sufficlent for CCC to determine the numbers of coples made by User under such permission. CCC and any representatives |t
may designate shall have the right to audit such books and records at any time during User's ordinary business hours, upon two days’ prier notice, If any such
audit shall determine that User shall have underpaid for, or underreported, any electronic copies used by three percent (3%) or more, then User shall bear all
the costs of any such audit; otherwise, CCC shall bear the costs of any such audit. Any amount determined by such audit to have been underpaid by User shall
immediately be paid to CCC by User, together with Interest thereon at the rate of 10% per annum from the date such amount was eriginally due. The provisions
af this paragraph shall survive the termination of this license fer any reason.

©) Pay-Per-Use Permissions for Certain Reproductions (Academic phetocopies for Nbrary reserves and interlibrary lean reporting) (Non-academic
internal/external business uses and commercial document defivery). The License expressly excludes the uses listed in Section (chiHv) below (which must be
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subject to separate license from the applicable Rightshoider) for: academic photocopies for library reserves and interlibrary loan reporting: and non-academic
internalfexternal business uses and commercial document delivery,

iy electronic storage of any reproduction (whether in plaln-text, PDF, or any other format) other than on a ransitory basls;

ii} the input of Warks or reproductions thereol Into any computernzed database;

i) reproduction of an entire Waork (cover-to-cover copying) except where the Work is a single articie;

) reproduction for resale to anyone other than a specific customer of User;

v} republication in any different form. Please obtain authorizations for these uses through other CCC services or directly from the rightsholder,
Any license granted |s further limited as set forth In any restrictions included in the Order Confirmation and/or in these Terms,

d) Electronic Reproductions in Online Environments (Nen-Academic-email, intranet, internet and extranet), For “electronic reproductions”, which generally
includes e-mail use {including instant messaging or other alectronic transmission ta a defined group of recipients) or posting an an intranet, extranet or Intranet site
(including any display or performance incidental thereto), the following additienal terms apply:

i) Unless otherwise set forth In the Order Confirmation, the License is limited to use completed within 30 days for any use on the Internet, 60 days for any use on
an intranet or extranet and one year for any other use, all as measured from the “republication date” as identified in the Order Confirmation, if any, and
atherwize from the date of the Order Confirmation.

I} User may not make or permit any alterations to the Work, unless expressly set forth In the Order Confirmation {after request by User and approval by
Rightsholder); provided, however, that a Work consisting of photographs or other stlil Images not embedded in text may, if necessary, be resized, reformatted or
have its resolution modified without additional express permission, and & Work consisting of audiovisual content may, if necessary, be “clipped” or reformatted
for purposes of time or content management or ease of defivery (provided that any such resizing, reformatting, resafution medification or “clipping” does nat
alter the underlying editorlal content or meaning of the Work wsed, and that the resulting material is used solely within the scope of, and In a manner consictent
with, the particular License described in the Qrder Confirmation and the Terms,

15} Misceilaneous,

a) User acknowledges that CCC may, from time ta time, make changes or additlons to the Service of to the Terms, and that Rightsholder may make changes or
additions to the Rightsholder Terms. Such updated Terms will replace the prior terms and condithons In the order workflow and shall be effective as to any
subsequent Licenses but shall not apply to Licenses already granted and paid for under a prior set of terms.

b} Use of User-related informiation collected through the Service is governed by CCC's privacy policy, available anline at www.copyright com/about/privacy-policy/.

) The License is personal to User. Therefore, User may not assign or transfer to any other person (whether a natural person or an erganization of any kind) the
License ar any rights granted thereunder; provided, however, that. where applicable, User may assign such License In its entifaty on written notice to CCC In the
event of a transfer of all or substantially all of User's rights In any new materfal which includes the Work(s) licensed under this Service.

d} Mo amendment or waiver of any Terms is binding unless set forth in writing and signed by the appropriate parties, including, where applicable, the Rightshoider.
The Rightsholder and CCC hereby object to any terms cantained in any writing prepared by or on behalf of the User or its principals, employees, agents or affiliates
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and purporting to govern or otherwise relate to the License described in the Order Confirmation, which terms are in any way inconsistent with any Terms set farth
in the Order Confirmation, andfor in CCCs standard operating procedures, whether such writing Is prepared prior to, simultanecusly with or subsequent to the
Order Confirmation, and whether such writing appears on a copy of the Order Confirmation or In a separate instrument.

e} The License described In the Order Confirmation shall be governed by and construed under the law of the State of New York, USA, without regard to the
principles thereof of conflicts of law, Any case, controversy, suit, action, or proceeding arising out of, in connection with, or relsted to such License shall be brought,
at CCC's sole discretion, in any federal or state court located in the County of New York, State of Mew York, USA, or in any federal or state court whose geographical
Jjurisdiction covers the location of the Rightsholder set forth In the Order Confirmation. The parties expressly submit to the personal Jurisdictlon and venue of each
such federal or state court.

Last updated October 2022
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ANEXO IV - Dados demograficos dos participantes da pesquisa incluidos no

ensaio clinico para avaliacao da eficacia do sistema umectante da formulacao

Grupo A:

Codigo Inicias do home Idade Fototipo
Vo1 AFSF 37 i
Vo2 ACS 21 v
Vo3 SMFM 56 0
Vo4 RDS 50 I
V05 FAM 40 v
V06 SFS 55 i
Vo7 ABSR 50 I
V08 RMPN 50 i
V09 JMR 50 i
V10 RAS 57 v
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Grupo B:

Codigo Inicias do home Idade Fototipo
Vi1 QCPS 19 v
V12 DIS 28 i
V13 VAP 18 I
Vi4 GG 23 I
V15 CSS 30 i
V16 SRB 28 0
V17 RRAS 23 v
V18 DSA 27 i
V19 PLS 26 i
V20 MCOF 29 0

Grupo C:

Cadigo Inicias do nome Idade Fototipo
V21 AAS 42 \Y
V22 LSA 27 v
V23 RA 45 v
V24 VPS 23 0
V25 JPPC 33 0
V26 ADSS 45 v
Va7 JPA 27 1l
V28 PFS 25 v
V29 APSA 41 1l

V30 AMS 45 1
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ANEXO V - Permissao para a reproducao do artigo 3 na integra
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Ccc Marketplace

This is a License Agreement between juliana Rodrigues Pinto (“User”) and Copyright Clearance Center, Inc. {"CCC") on behalf of the Rightsholder identified in the
arder details below. The license consists of the order details, the Marketplace Permissions General Terms and Conditions balow, and any Rightshalder Terms
and Conditions which are inciuded below.

All payments must be made in full to CCC in accordance with the Marketplace Permissions General Terms and Conditions below.,

Order Date

Order License 1D

155N

LICENSED CONTENT

Publication Title

Article Tithe

Author f Editor

Date
Language
Country

Rightsholder

REQUEST DETAILS

Partion Type
Page Range{s)
Total Number of Pages

D6-AUg-2024
15133511
1468-2494

International journal of cosmaetic
schence

Effects of 1,3-propanediol assoclated,
or not, with butylene ghyool and/or
glycerod on skin hydration and skin
barrier function

Saciety of Cosmetic Sclentists {Great
Britaln), Soclété francalse de
cosméiologie.

01011979
English, French

United Kingdom of Great Britain and
Morthern Ireland

Jahn Wiley & Sons - Books

Chaptaeriarticle
B5-95
10

Type of Use
Publisher
Paortion

Publication Typa
Start Page

End Page

Issue

Voluma

URL

Distribution
Enter Territories/Countries
Translation

Republish in a thesis/dissertation
BLACKWELL PUBLISHING
Chapter/article

e-lournal
85

95

1

A6

httpiiiirstsearch.ocle.orgfjournal=014
2:-5463screen=infoECOIP

Other territories andfor countries
Brazil
Original language of publication

Format {select all that apply) Print, Electronic Copies for the Disabled? Mer
Copyright ComeTs-ul teTE- AT Ha00- TH0E b2t 4 0 BB s
IVOE2024, 1140 copyTight F 437 3-Da-fcO! At 5. F34008

Who Will Republish the Content? Author of requested content Minor Editing Privileges? e

Duration of Use Life of current edition Incidental Promotional Use? Na

Lifetime Unit Quantity Up to 499 Currency uso

Rights Reguested Main product

NEW WORK DETAILS

Title DEVELOPMENT AND EVALUATION OF Institution Name State University of Campinas
THE CLINICAL EFFICACY OF A TOPICAL {Unicamp}
FORMULATION FOR SKIN WITH
DERMATOPORGSIS IN DIABETIC AND Expected Presentation Date 20241210
MON-DIABETIC SUBJECTS

Instructor Name Gislaine Ricei Leanardi

ADDITIONAL DETAILS

The Requesting Person / Jullana Rodrigues Pinto

Organization to Appear on the

Licepse

REQUESTED CONTENT DETAILS

Title, Description or Numeric
Reference of the Portionis)

Editor of Portion(s)

Volume f Edition
Page or Page Range of Portion

Effects of 1 3-propanedial associated,
or not, with butylene glycol and/or
ghycerol on skin hydration and skin
barrier function

Pinta, Juliana Rodrigues;

Monteirs e Silva, Silas Arandas;
Leanard, Gislaine Ricel

45

B5.85

RIGHTSHOLDER TERMS AND CONDITIONS

ha right, license or interest ta any trademark, trade name, service mark or other branding ("Marks"} of WILEY or its licensors is granted hereunder, and you agree that
you shall not assert any such right, llcense or nterest with respect therete, You may not alter, remove or suppress in any manner any copyright, trademark or other

Title of the Article / Chapter the
Portion Is From

Author of Partion(s}

Publication Date of Portion

copyright.comrs-il

heTH-4973-ho00-1

F2elt-AciBe-BEO0.

Effects of 1,3-propanediol assocated,
or nok, with butylene ghycol and/or
ghycerol on skin hydration and skin
barrier function

Pinto. Juliana Rodrigues;
Monteire e Sikva, Silas Arandas;
Leanardi, Gislalne Rlcel

2024-02-04
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natices displayed by the Wiley matenial. This Agreement will be void if the Type of Use, Format, Circulation, or Requestor Type was misrepresented during the licensing
pracess. In no instance may the total amount of Wiley Materials used in any Main Product, Compilation or Collective work comprise more than 5% (if figures/tables) or
15% (I full articles/chapters) of the (entirety of the) Main Product, Compllation or Collective Work. Some titles may be available under an Open Access license. Itis the
LUicensors' responsibllity to Identify the type of Open Access ficense on which the requested material was published, and comply fully with the terms of that license for
the type of use specified Further details can be found on Wiley Onfine Library http:/olabout wiley.com/WileyC DA/Section/id-4 1 0835 b,

Marketplace Permissions General Terms and Conditions

The following terms and conditions (“General Terms"), together with any applicable Publisher Terms and Conditions, govern User's use of Works pursuant to the
Licenses granted by Copyright Clearance Center, Inc. (“CCCY) on behalf of the appiicabie Rightsholders of such Works through CCC's applicable Marketplace transactional

licensing services (sach, a "Sarvice").

1) Definitions. For purposes of these General Terms, the folfowing definitions apply:

"Licenze” is the licensed use the User obtains via the Marketplace platform In a particular licensing transaction, as set forth in the Order Confirmation.

“Order Confirmation” is the confirmation CCC provides to the User at the condusion of each Marketplace transaction. “"Order Confirmation Terms” are additional terms
set forth on specific Order Confirmations not zet forth in the General Terms that can include terms applicable to a panicular CCC transactional licensing service and/or

any Rightsholder-specific tarms.

“Rightsholderns)” are the holders of copyright rights in the Works for which a User obtains licenses via the Marketplace platform, which are displayed on specific Order

Canfirmations.

"Terms" means the terms and conditions set forth In these General Terms and any additional Order Confirmation Terms callectively,

“User” or “you' is the person or entity making the use granted under the refevant License, Where the person accepting the Terms on behalf of a User is a freelancer or

ather third party who the User autharized to accept the General Terms on the User's behalf, such persan shall be deemed jointly 3 User for purposes of such Terms.

“Work{s)" are the copyright protected works described In retevant Order Confirmations.

#) Description of Service. CCC's Marketplace enables Users to abtain Licenses to use one or more Works in accordance with all relevant Terms. £CC grants Licenses as

an agent on behalf of the copyright rightsholder identified in the relevant Order Confirmation.

3) Applicability of Terms. The Terms govern User's use of Works in connection with the relevant Licénse. In the event of any conflict between General Terms and Order
Confirmation Terms, the latter shall govern. User acknowledges that Rightsholders have complete discretion whether to grant any permission, and whether to place any

limitations on any grant, and that CCC has na right to supersede or to modify any such discretionary act by a Rightsholder.

4) Representations; Acceptance. By using the Service, User represents and warrants that User has been duly authorized by the User to accept, and hereby does accept,

all Terms,

5) Scope of License; Limitations and Obligations, All Works and all rights therein, including copyright rights, remain the sofe and exclusive properiy of the Rightshoider,

The License provides only those rights expressly set forth in the terms and conveys no ather rights in any Works
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&) General Payment Terms. Liser may pay at time of checkout by credit card or choose to be jnvoiced. if the User chooses to be invoiced, the User shall; (i) remit
payments in the manner identified on specific invaices, (i} unless otherwise specifically stated in an Order Confirmation or separate written agreement, Users shall
remit payments upon recelpt of the relevant invelce from CCC, either by delivery or netification of avallability of the Invoice via the Marketplace platform, and (i} If the
User does nat pay the nvolce within 30 days of receipt, the User may incur a service charge of 1.5% per month or the maximum rate aliowed by applicable law,
whichewver is lass, While User may exercise the rights in the License immediately upon receiving the Order Confirmation, the License js automatically revoked and is null

and void, as if it had never been issued, if CCC does not receive complete payment on a timely basis,

7) General Limits on Use. Unless otherwise provided in the Grder Confirmation, any grant of rights to Wser () invohves only the rights set forth in the Terms and does
nat include subsequent or additional uses, (il} Is non-exclusive and non-transferable, and {ill) |s subject ta any and all limitations and restrictions {such as, but not limited
to, limitations on duration of use or circulation) included in the Terms. Upon completion of the licensed use as set forth in the Order Confirmation, User shall either
secure 3 new permission for further use of the Workis) or immediately cease any new use of the Work(s) and shall render inaccessible {such as by delating or by
removing of severing links of other locatars) any further coples of the Wark. User may only make alterations to the Wark If and as expressly set farth in the Order
Confirmation. Mo Waork may be used in any way that is unlawful, incuding without limitation if such use would violate applicable sanctions laws or regulations, would be
defamatory, viclate the rights of third parties (including such third parties’ rights of copyright. privacy, publicity, or other tangible or intangible propertyl, or is otherwise
illegal, sexually explicit, or obscene. In addition, User may not canjoin a Work with any other material that may result in damage to the reputation of the Rightsholder.
Any unlawful use will render any licenses hereunder null and vold, Wser agrees to infarm CCC if it becomes aware of any Infringement of any rights in a Work and to

cooperate with any reasonable request of CCC ar the Rightsholder in connection therewith,

&) Third Party Materials. In the event that the material for which a License is sought includes third party materials (such as photographs, illustrations, graphs, inserts
and similar materlals) that are identified in such matedal as having been used by permission (or a similar indicator), User is respansible for identifying, and seeking
separate licenses (under this Service, if avallable, or otherwise} for any of such third party materlals; without a separate license, User may not use such third party

materials via the License,

9) Copyright Natice. Use of proper copyright notice for a Work is required as a condition of any License grantad under the Service, Unless otherwise provided in the
Order Confirmation, a proper copyright notice will read substantially as fallows: "Used with permission of [Rightshalder's name], from [Work's titie, author, volume,
editlon number and year of copyright] permission conveyed through Copyright Clearance Center, Inc.” Such notice must be provided In a reasonably legible font size
and must be placed either on a cover page or im another location that any person, upon gaining access fe the material which is the subject of a permission, shall see, or
in the tase of republication Licenses, immediately adjacent to the Work a5 used (for example, as part of 3 by-line or footnote) or in the place where substantially all
other credits or notices for the new work containing the republished Work are located. Failure to incude the required notice results in |oss to the Rightsholder and CCC,
and the User shall be liable to pay liquidated damages for each such failure equal to twice the use fee specified in the Order Confirmation, in addition to the use fee

itself and any other fees and charges specified.

10} Indemnity. User hereby indemnifies and agrees to defend the Rightsholder and CCC, and their respective employees and directors, against all claims, liability,
damages, costs, and expenses, including legal fees and expenses, arising out of any use of a Wark beyond the scope of the rights granted herein and in the Order
Canfirmation, or any use of a Wark which has been altered In-any unautharized way by User, Including claims of defamation or Infringement of rights of copyright,

publicity, privacy, or other tanglble or intanglble property,

11} Limitation of Liability. UNDER MO CIRCUMSTANCES WILL CCC OR THE RIGHTSHOLDER BE LIABLE FOR ANY DIRECT, IMDIRECT, CONSEQUENTIAL, OR INCIDENTAL
DAMAGES (INCLUDING WITHOUT LIMITATION DAMAGES FOR LOSS OF BUSIMESS PROFTS OR INFORMATION, OR FOR BUSINESS INTERRUFTION) ARISING OUT OF THE
USE OR INABILITY TO USE A WORK, EVEN IF ONE OR BOTH OF THEM HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. In any event, tha total iability of the
Rightsholder and CCC {including thelr respective employees and directors) shall not exceed the total amount actually pald by User for the relevant License, Uiser

assurmes full liability for the actions and omissions of its principals, employees, agents, affiliates, successors, and assigns.
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12} Limited Warranties. THE WORK{S) AND RIGHT{S} ARE PROVIDED "AS |S" CCC HAS THE RIGHT TO GRANT TO USER THE RIGHTS GRANTED IN THE ORDER
CONFIRMATION DOCUMENT, CCC AND THE RIGHTSHOLDER DISCLAIM ALL OTHER WARRANTIES RELATING TO THE WORK(S) AMD RIGHT(S), EITHER EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. ADDITIGNAL RIGHTS MAY BE REQUIRED TO
USE ILLUSTRATIONS, GRAPHS, PHOTOGRAPHS, ABSTRACTS, INSERTS, OR OTHER PORTIONS OF THE WORK (A5 OPPOSED TO THE ENTIRE WORK) IN A MANNER
CONTEMPLATED BY UISER; USER UNDERSTANDS AND AGREES THAT NEITHER CCC NOR THE RIGHTSHOLDER MAY HAVE SUCH ADDITIONAL RIGHTS TO GRANT,

13) Effect of Breach. Any failure by User to pay any amount when due, or any use by User of a Work beyond the scope of the License set forth in the Order
Confirmation andsor the Terms, shall be a material breach of such Licenss. Any breach not cured within 10 days of written notice thereof shall result In immediate
termination of such License without further notlice. Any unauthorized (but licensable) use of a Work that is terminated Immediately upon notice thereof may be
liquidated by payment of the Rightsholder's ordinary license price therefor; any unauthorized (and unlicensable) use that is not terminated immediately for any reason
(including, for exampla, because materials containing the Work cannot reasonably be recalled) will be subject ta all remedies available at law or in equity, but in no avent
to a payment of less than three times the Rightshalder's erdinary license price for the most closely analogous licensable use plus Rightsholder's and/or CCC's costs and
expenses incurred in collecting such payment,

14} Additional Terms for Specific Products and Services. If a User is making one of the uses described in this Section 14, the additional terms and conditions apply:

a) Print Uses of Academic Course Content and Materials (photocoples for academic coursepacks or classroom handouts). For photocopies for academic
coursepacks or dassroom handouts the following additional terms apply:

i} The coples and anthologles created under this Ucense may be made and assembled by faculty members individually or at their request by on-campus
baokstares or copy centers, or by off-campus copy shops and other similar entities,

il Mo License granted shiall in sny way; (1} include any right by User to create a substantively non-identical copy of the Wark or 1o edit or in ary ather way madify
thie Work (except by means of deleting material Immediately preceding or Toliowing the entire portlon of the Work cogied) (i) permit “publishing ventures”
where any particular antholegy would be systematically marketed at multiple institutions.

iify Subject to any Publisher Terms (and notwithstanding any apparent contradiction in the Order Confirmation arising from data provided by User}, any use
authorized under the academic pay-per-use service is limited as follows:
A} any License granted shall apply to only one class (bearing & unique Identifier as assigned by the institution, and thereby Including all sections or ather
subparts of the class) at ene instiution;
B use is limited to not more than 25% of the text of a bogk or of the items in a published colection of essays, poems or articles;
C} use is limited bo no more than the greater of (a) 25% of the text of an issue of a journal ar other pariadical or {b) two articles from such an issue;

D} no User may sell or distribute any particular anthology, whether photocopled or electranic, at mare than one Institution of learning;

E) In the case of a photocopy permission, no materials may be entered Into electronic memory by User except in order to produce an identlcal copy of a
Work before or during the academic term (or analogous period) as to which any particutar permission is granted, In the event that User shall choose to
retain materials that are the subject of a photocopy permission in electranic memory for purposes of producing identical copies more than one day after
such retention (but stll within the scope of any permission granted), User must notify CCC of such fact in the applicable permission request and such
retention shall constitute one copy actually sobd for purposes of calculating permission fees due; and
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F} any permizsion granted shall expire at the end of the dass. Mo permission granted shall in any way include any right by User to create a substantively
non-identical copy of the Work or to edit or in any other way madify the Wark (except by means of deleting material immediately preceding or following the
entire portion of the Work copled),

v} Books and Records; Right to Audit. As to each permission granted under the academic pay-per-use Service, User shall maintain for at least four full calendar
years books and records sufficient for CCC o determine the numbers of copies made by User under such permission. CCC and any representatives it may
designata shall have the right to audit such books and records at any time during User's ordinary business hours, upon two days’ prior notice, If any such audit
shall determine that User shall have underpald for, or underreported, any photocoples sold or by three percent (3%) or more, then User shall bear all the costs
of any such audit; otherwise, CCC shall bear the costs of any such audit. Any amount determined by such audit to have been underpaid by User shall
immediately be paid ta CCC by User, together with interest thereon at the rate of 10% per annum from the date such amount was criginally due. The provisions
of thiz paragraph shall survive the termination of this License for any reason.

b} Digital Pay-Per-Uses of Acadermic Course Contevit and Materlals (e-coursepacks, electronic reservas, learning management systems, academic institution
intranets), For uses ine-coursepacks, posts in electronic reserves, posts In l2aming management systems, or posts on academic institution intranets, the following
additional terms apply:

i) The pay-per-uses subject to this Section 14{b) include:

A} Posting e-reserves, course management systems, e-coursepacks for text-based content. which grants authorizations to lmport requested materlal in
electronlc format, and allows eiectronic access to this material to members of a designated college or university dass, under the direction of an instructor
designated by the college or university, accessible only under appropriate electronic controls (e.g., passwordy;

B} Posting e-reserves, course management systems, e-coursepacks for consisting of aphs or other still images not embedded in
text, which grants not only the authorizatlons described in Section 14(B)(){A] shove, but also the follcawing authorization: to include the requested material
in course materials for use consistent with Secton 14b)iiA) above, including any necessary restzing, reformatting or medification of the resofution of such
requested material {provided that such modification does not alter the underlying editorial content or meaning of the requested material, and provided that
the resulting modified content is used solefy within the scope of, and in a manner consistent with, the particular authorization described in the Order
Confirmation and the Terms), but not including any other form of manipulation, alveration or editing of the requested material;

)} Posting e-reserves, course management systems, e-coursepacks or other academic distribution for audiovisual content, which grants nat only the
authorizations described in Section 14(bj{i)(4) above, but also the following authorizations: (i} to include the requested material in course materials for use
consistent with Section 14(b){ij{4) abowe; (i) to display and perform the requested material to such members of such dass in the physical dassroom or
remotely by means of streaming media or other video formats; and {iil) te *clip” or reformat the requested material for purposes of time or content
management or ease of delivery, provided that such “clipping” or reformatting does nat after the underlying editonial content or meaning of the requested
material and that the resulting material is used solely within the scope of, and in a manner consistent with, the particular authorization described in the
QOrder Confirmation and the Terms., Unless expressly set forth in the relevant Order Conformation, the License does not authorize anmy other form of
manlpulation, alteration or editing of the requested mater|al.

i} Unless expressly set forth in the relevant Order Confirmation, no License granted shall in any way: (1)} inclede any right by User to create & substantively non-
identical copy of the Work or to edit or in any other way modify the Work (except by means of deleting material immediately preceding or following the entire
partion of the Work copied or, in the case of Warks subject to Sections 14(b)(1){B} or (C) above, as described in such Sections) (il) permit “publishing ventures”
where any partlcular course materlals would be systematically marketed at multiple institutlons.
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iii) Subject te any further limitations determined in the Rightsholder Terms {and notwithstanding any apparent contradiction in the Order Confirmation arising
from data provided by User), any use authorized under the electronic course content pay-per-use service is limited as follows:

A} any License granted shall apply to only one class (bearing a unique identifier as assigned by the institution, and thereby Including all sectigns or ather
subparts of the class) at one Institution;

B} use is limited to not more than 25% of the text of a book or of the items in a published collection of essays, poems or articles;
C} use i limited to not more than the greater of (a) 25% of the text of an Issue of a journal or ather periodical or (b) two articles from such an |ssue;
D) e User may sell or distribute any particular materials, whether photocopied or electronic, at more than one institution of learning

E) electronic access to material which ks the subject of an electronic-use permission must be limited by means of electronic password, student identification
ar other control penmitting access solely to students and instructors in the class;

F} User must ensure (through use of an electronic cover page or other appropriate means) that any person, upon gaining electronic access to the matarial,
which is the subject of a permissian, shall see:

2 aproper copyright notice, identifying the Rightsholder in whose name £CC has granted permission,
@ astatement to the effect that such copy was made pursuant to permissian,

@ a statement identlfying the class to which the material applies and notifying the reader that the material has been made available electronically solety
for use In the class, and

@ @ statement to the effect that the material may not be further distributed to any person outside the dass, whether by copying or by transmission and
whether electronically or in paper form, and User must also ensure that such cover page or other means will print out in the event that the person
accessing the material choases to print out the material ar any part thereof.

G} any permission granted shatl expire at the end of the class and, absent some other form of authorization, User is thereupon required to delete the
applicable material from any slectronic storage or to block electronic access to the applicable material.,

iv) Uses of separate portions of a Wark, even if they are to be included in the same course material or the same university or college dlass, require separate
permissions under the electronic course content pay-per-use Service, Unless othenwise provided in the Order Confirmation, any grant of rights to User is limited
touse completed no later than the end of the academic term (or analogous period) as to which any particular permission ks granted.

v} Books and Records; Right to Audit. As to each permission granted under the electronic course content Service, User shall malntain for at least four full
calendar years books and records sufficient for CCC to determine the numbers of copies made by User under such permission. CCC and any representatives it
may designate chall have the right to audit such books and records at any time during User's ordinary business hours, upon two days’ prior notice. If any such
audit shall determine that User shall have underpald for, or underreported, any electronic coples used by three percent (3%) or more, then User shall bear all
the costs of any such audit; otherwise, CCC shall bear the costs of any such audit. Any amount determined by such audit to have been underpaid by User shall
immediately be paid to CCC by User, together with interest thereon at the rate of 10% per annum from the date such amount was originally due. The provisions
of this paragraph shall survive the termination of this license for any reason.
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) Pay-Per-Lise Permissions for Certain Reproductions (Academic photocopies for library reserves and interfibrary loan reporting) (Non-academic
internal/external business uses and commercial document defivery), The License expressly excludes the uses listed in Section (chijv) below (which must be
subject to separate license from the applicable Rightsholder) for: academic photocoples for library reserves and interlibrary loan reporting: and nen-academic
Internal/external business uses and commercial document delivery,

iyelectronic storage of any reproduction (whether in plain-text, PDF, or any other format} other than on a transitary basis:

il) the iriput of Warks or reproduictions thereof into any computerized database;

iy reproduction of an entire Work (cover-to-cover copylng) except where the \Work 15 a single artiche;

W) reproduction for resale to anyone other than a specific customer of User,

v) republication in any different form. Please obtain authorizations for these uses through other CCC services or directly from the rightsholder,
Any license granted |s further limited as set forth In any restrictions included In the Order Confirmation and/or in these Terms.

d) Electronic Reproductions fn Online Environments (Nen-Academic-emall, intranet, Internet and extranet). For "electronic réproductions”, which generally
includes e-mall use (Including instant messaging or other electronic transmission to a defined group of recipients) or posting on an intranet, extranet or Intranat site
(including any display or performance incidental therete), the following additional terms apply:

iy Unless otherwise set forth in the Order Confirmation, the License is limited to use completed within 30 days for any use on the Internet, 60 days for any use on
an Intranet or extranet and one year for any other use, all as measured from the “republication date” as identified In the Crder Confirmation, IF any, and
atherwlse from the date of the Order Confirmation.

i} User may not make or penmit any alterations to the Work, uniess expressly set forth in the Onder Confirmation (after request by User and approval by
Rightsholder); provided, howewer, that a Work consisting of photographs or other still images not embedded in text may, if necessary, be resized, reformatted or
have its resolution modified withaut additional express permission, and a Wark consisting of audiovisual content may, If necessary, be “dipped” or reformatted
for purposes of tme or content management or ease of delivery (provided that any such resizing, reformatting, resolution modification or “clipping” does not
alter the underlying editorial content or meaning of the Work usad, and that the resulting material is used solely within the scape of, and in 2 manner consistent
with, the particular License described in the Drder Confirmation and the Terms,

15} Miscellaneodus.

a) User acknowledges that CCC may, from time to time, make changes or addlitions to the Service or to the Terms, and that Rightsholder may make changes or
additions to the Rightsholder Terms, Such updated Terms will replace the prior terms and conditions in the order workflow and shall be effective as to any
subsequent Licenses but shall not apply ta Licenses already granted and paid for under a prior set of terms.

b} Use of User-related information collected thraugh the Service s governed by CCCs privacy policy, avallable online at www_copyright.com/about/privacy-policy/.
) The License Is personal to User. Therefore, User may not assign ar transfer to any other person (whether a natural person or an organization of any kind) the

License or any rights granted thereunder; provided, however, that, where applicable, User may assign such License in its entirety on written notice to CCC in the
event of a transfer of all or substantially all of User's rights in any new material which includes the Work(s) licensed under this Service.
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d) Na amendment or waiver of any Terms is binding unless set forth in writing and signed by the appropriate parties, including, where applicable, the Rightshoider.
The Rightsholder and CCC hereby abject to any terms contained in any writing prepared by or on behalf of the User or its principals, employees, agents or affiliates
and purporting to govern or otherwise relate to the License described In the Order Confirmation, which terms are in any way Inconsistent with any Terms set forth
in the Order Confirmation, and/or In CCC's standard operating procedures, whether such writing |s prepared prior to, simultaneously with or subsequent to the
Order Confirmation, and whether such writing appears on a copy of the Order Confirmation or in a separate instrument,

&) The License described in the Order Confirmation shall be governed by and construed under the law of the State of Mew York, USA, withaut regard to the
principles thereof of conflicts of law. Any case, controversy, suit, action, or proceeding arising out of, In connectlon with, or related to such License shall be brought,
at CCC's sole discretion, In any federal or state court located in the County of New York, State of New York, USA, or in any federal or state court whose geographical
jurisdiction covers the location of the Rightsholder set forth in the Order Confirmation. The parties expressly submit to the personal jurisdiction and venue of gach
such federal or state court.

Last updated Cctober 2022
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ANEXO VI - Dados demograficos dos participantes da pesquisa incluidos no

ensaio clinico para avaliacao da eficacia da formulacao teste

GRUPO DIABETICO

Cadigo Ini:(i;ﬁedo Idade  Fototipo Género Tipo (II:/)IiIe)] bete De;rgi?':?'\[l) ;c:;)se
V-005 VAFM 66 Il Feminino Il Néo
V-015 EPG 72 v Feminino I Nao
V-016 MJS 71 1 Feminino Il Néo
V-017 MHS 74 I Feminino Il Nao
V-018 MLS 73 1 Feminino Il Sim
V-019 JNM 73 I Feminino Il Sim
V-020 CNM 69 1 Feminino Il Sim
V-022 OSL 79 1] Feminino Il Nao
V-023 MLF 63 Vv Feminino I Néo
V-025 ANB 73 1] Feminino Il Nao
V-026 ZLF 77 1 Feminino Il Sim
V-027 JFV 66 1] Masculino I Nao
V-028 MAC 62 1 Feminino Il Néo
V-029 ORG 74 1] Feminino I Sim
V-030 NOHJ 61 I Masculino I Nao
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Cadigo Ini:(i::edo Idade Fototipo Género De;gi?':;)ﬁ;or;)se
V-001 VMN 76 \ Feminino Nao
V-002 CASM 72 11 Feminino Sim
V-003 JMS 77 Il Feminino Sim
V-004 CCG 69 Il Feminino Sim
V-006 MAS 61 ] Feminino Nao
V-007 IAT 66 ] Feminino Sim
V-008 IDS* 71 ] Feminino Sim
V-009 NMCP 81 1 Feminino Sim
V-010 NDB* 70 v Feminino Sim
V-011 SALJ 63 v Feminino Nao
V-012 SMBR 72 Il Feminino Nao
V-013 KK 73 v Feminino Nao
V-014 ECAF 61 11 Feminino Néo
V-021 MIN 78 ] Feminino Nao
V-024 MAS 68 ] Feminino Sim




